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There's Nothing to Add to Your Micromax Control Pyrometer 

Every setting and resetting that any pyrometric control could use on a fuel-fired 
furnace 1s supplied with the Micromax Controller. 

We don’t have to know how much load-swing you anticipate, or how much lag; 
many users do send us these facts, but every Micromax Controller is completely 
adjustable to any such problem .. . the limits of satisfactory control, if there are 
limits, being determined by the other equipment and not by the Pyrometer. 

Just tell us, when you specify Micromax, the type of valve and couple, and the 
range of calibration. The resulting instrument will help you secure control of un- 
surpassed sensitivity, accuracy and dependability. The Pyrometer can, if you wish, 
be shipped completely wired on a panel, ready to be installed. 


Kor details, see Catalog N-OOA. 


LEEDS & NORTHRUP COMPANY, 4990 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jr] Ad N-33-600(2) 
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Lancaster 


For MORE and FASTER Production 


lancaster. 


Counter-current Rapid Batch 


MIXER 


“*‘Lancaster’”’? Mixer, Symbol EAG-4, with separately driven full batch elevator 


hopper. 


With the National Defense Program calling 
for more and faster production, let the modern 
efficiency of ‘“‘Lancaster’’ Mixers help you do 
your share of the work. 

In practically all branches of the Ceramic 
Industry, “‘Lancaster’’ Mixers have established 
a fine record for performance and dependa- 
bility. 

In Electrical Porcelains and Insulators— 
Vitreous Enamel—Glass—Abrasives—Welding 
Rod Coating—Light and Heavy Refractories— 


LANCASTER 


A dust proof, closed pan type of latest design. 


“‘Lancaster’’ Mixing has not only improved the 
quality of products through uniform and thor- 
ough mixing, but it has lowered costs by way of 
increased production, low power and main- 
tenance expense, simplification in processing 
and materials handling, less waste and fewer 
delays. 

The best way to learn what ‘Lancaster’ 
Mixers can do for you is to get in touch with 
us. We'll gladly submit information and recom- 
mendations without obligation. Write today. 


IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., 


u.S,.A. 


me 


American Ceramic Soctety 


Inside the mixing pan of a ‘‘Lancaster’’ Mixer an inten- 
sive mixing-mulling action is uniformly applied to the 
entire batch. 


Accurate, uniform development of body formulas improves quality——minimizes 
loss through rejects. 

17 Models in 7 capacity ranges to select from. 

Small laboratory models for pilot mixing—large units for fast and uniform produc- 
tion. 

Facilities for batch loading and discharge designed to provide maximum produc- 
tion with a minimum amount of labor. 

Scientific principles of batch movement and processing, plus machine tool con- 
struction, minimizes wear and avoids delay under even the most intensive pro- 
duction schedules. 

Closed pan types provide facilities for dust control that meet all State and Local 
regulations. 


You are cordially invited to visit our headquarters for in- 
formation on the “‘Lancaster’’ Scientific Counter-current 
Rapid Batch Mixer during The American Ceramic Society 
Meeting— 


Suite 1262-1264, Lord Baltimore Hotel, 
Baltimore, Maryland. 


LANCASTER IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., U.S.A. 
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WINNER 


One hundred sixteen trips in a 
continuoustunnel kiln, together 
with flawless service—and still 
going strong! No wonder P. B. 
SILLIMANITE Batts and Posts 
are proclaimed winners in every 
sense of the word. Rebuilt only 
once, these P. B. SILLIMANITE 
Batts and Posts paid for them- 
selves in their first 70 runs. 


SILLIMANIT 
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“SERVICE RECORD 


PRODUCT—Electrical Porcelain 
FIRING TEMPERATURF —Cone 11'/o 


AVERAGE LOAD ON EACH BATT—15 to 20 Ibs. per sq. ft. 
CYCLE—1 hr. 50 min. per car LENGTH OF KILN—420 ft. 
*Because of this longer life, increased production, and 
greater economy this record against competitive types 


was responsible for an order for P. B. SILLIMANITE 
Batts and Posts to equip 40 more cars! 


CHAS. TAYLOR SONS. 


Manufacturers P. B. SILLIMANITE coud FIRE CLAY REFRACTORIES » CINCINNATI, OHIO, us. 
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UNITED CLAY MINES 


c me R A T I 


TRENTON NEW JERSEY 


CLAYS | 


TRENTON, N. J. 


~ 


CONNECTICUT BODY FELDSPAR 
CONNECTICUT GLAZE SPAR 
CRYSTAL ROCK QUARTZ 
AMERICAN SAND FLINT 
ENGLISH CORNWALL STONE 
ENGLISH WASHED FLINT 

Our new mill in Connecticut provides 


faster delivery to potteries particularly in 
middle western states. 


EUREKA SERVICE covers the Pottery 
Industry. 


Our Westem Representative: 
DONALD HAGAR . . ZANESVILLE, OHIO 
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THE CASE OF THE 
AUARRELSOME COMPOUNDS* 


HERE’s how a cleaning mystery was cleaned up. 
A large stove plant was having trouble with its 
enameling. The enameling foreman called in an 
ARMCO Enameling Service Man. 

He found that the sheets were not being 
properly cleaned before enameling. Yet this 
same cleaning compound had given satisfactory 
service in other plants. 

The ARMco man played a hunch. He mixed 
some of the drawing compound with the cleaning 
compound. The result was a gooey mess, whereas 
the cleaning compound should have emulsified 
or saponified the drawing compound. 


“SOLVED by the ARMCO Enameling Service Man 


“They don’t seem happy together,” the ARMCO 
man suggested, “let’s change the type of drawing 
compound.” His hunch was right. It eliminated 
the headaches and saved time, labor and materials. 

You may have a puzzling problem. The long 
experience of ARMCO, with its internationally 
known Research Organization, is available to 
you without cost. Write us. The American 
Rolling Mill Company, 270 
Curtis St., Middletown, Ohio. 
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POTTERS FLINT - ENAMELER’S QUARTZ - 
PLACING SAND - SILICA 


Pennsylvania products are recognized throughout the industry for their 
natural purity and unvarying uniformity. 
The constancy of these features ing needs of the industry. ‘Three 


so essential in the quality pro- 
duction of Potter’s Flint, Enamel- 
er’s Quartz, Placing Sand and 
Silica is assured by unremitting 
care in production, modern plant 
equipment and scientific checks 
at every operation. 

Pennsylvania service has been 
developed to meet the most exact- 


large plants and favorable ship- 
ping facilities make possible 
prompt uninterrupted deliveries 
throughout the year. 


PENNSYLVANIA 
Cf PULVERIZING CO 


General Offices - Lewistown, Pa. 


Vandergrift Bldg., Pittsburgh, Pa. 
12 Broad Street, Red Bank, New Jersey 


Sales Offices .... 
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Onitorm Diversity 


IN MANGANESE 


As diverse in character as the many ceramic 
products of which it becomes a part—differing 
in analysis, particle size and fusion point— 
imported from the Orient, Cuba, Russia and 
Africa, each grade of manganese fulfills a 
specific need. But equally important is the 
assured uniformity of these differences from 
lot to lot. To comply with the demands of the 
ceramic trade Foote maintains stocks of several 
grades of ore from reliable sources and processes 
with complete uniformity each lot to customer 
specification. 


Vein of high grade Oriental Manganese Ore 


FOOTE MINERAL COMPANY 


1605 Summer St. Philadelphia, Pa. 


QUALITY COLORS 


for 


QUALITY WARE 


Whether your requirements are 
large or small, we take the 
same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 


~ 


* 


* 


Acid 
Resistant 
Vitreous Oxide | 


Overglaze 


ramic color. 
Colors 


of ordering your alkalies 
=” often kick back! 


Colors Colors 
* * 


@ © © but when you use Solvay Alkalies 
in the manufacture of your glass products, you can 
depend on their high quality . . . depend on their 
constant uniformity at all times. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET NEW YORK, N.Y. 
BRANCH SALES OFFICES: 


Boston @ Charlotte @ Chicago @ Cincinnati @ Cleveland e@ Detroit 
New Orleans @ New York @ Philadelphia @ Pittsburgh @ St. Louis @ Syracuse 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California $t., San Francisco, Calif. 


SOLVAY mA AL 
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FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


Silwakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an _ increased 
tensile strength—has a longer useful life. 

This means larger profits for you. 

Consult your bag manufacture” or write to, 


Metakloth Company, Lodi, N. J. 


POTTERIES - PLASTIC MFG. 


Patented sanitary-airtight-money-space 
saving, refrigerator pitcher. 

Sanitary features alone, besides other 
ones, needed in every home, institution, 
etc. 

A money maker for a Jive manufacturer. 


Royalty basis, write, 
Dod Haslup 
Grafton, West Virginia 


WANTED TO BUY 


October 1933 Journal 


AMERICAN CERAMIC SOCIETY 
2525 N. High St. Columbus, Ohio 
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Tre Principal Physical 
Tests for Fireclay Refractories’’ by R. S. 
Bradley has been reprinted from BRICK 
& CLAY RECORD to bring to every 
user a simple, easy-to-read discussion of 
the laboratory test methods developed 
and approved by the American Society 
for Testing Materials. 


This new, entirely different booklet 
which is illustrated with dozens of photo- 
graphs and diagrams, not only gives a 
discussion of the principal tests used in 
laboratories to judge the suitability of 
fireclay refractories for various types of 
service, but a thorough description of the 
methods used in making the physical 
tests. In short, this booklet tells just 
what to look for in selecting refractories 
and, what is just as important, tells why. 


Mr. Bradley has treated a technical sub- 
ject in a manner that can be as easily 
understood by the layman as the scien- 
tific engineer. 


No person can read this booklet and fail 
to be a better judge of refractories and 
their proper application. Every person 
who has anything to do with refractories 
should read it. 

A copy of this valuable new booklet printed in color 


and fully illustrated is yours for the asking. No 
charge or obligation. 
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Send for your FREE copy today—uwurite 


A. P. GREEN 
FIRE BRICK COMPANY 


The Most Advanced Fire Brick Plant 
in the World 


MEXICO, MISSOURI 
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THE 
HARSHAW 
CHEMICAL 
COMPANY 


CLEVELAND, OHIO 
AND PRINCIPAL CITIES 
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HARSHAW 
CERAMIC 
COLORS 
CHEMICALS 
OPACIFIERS 


War and threats of War throw new emphasis upon 
ASSURANCE of SUPPLY. Adequate reserve 
stocks are one valuable assurance a good 
source is a second. The experience, policy, and 
basic position of The Harshaw Chemical Company 
all safeguard as far as possible against interrup- 


tions in supply. 


A. R. Compound 
Alumina Oxide 
AluminafHydrate 
Ammonium Bifluoride 
Ammonium Carbonate 
Antimonate, Soda 
Antimony, Needle 
Antimony Oxide 
Barium Carbonate 
Barium Selenite 
Bone Ash 

Borax 

Borax Glass 

Boric Acid 
Cadmium Carbonate 
Cadmium Oxide 
Cadmium Sulphide 
Calcium Antimonate 
Calcium Carbonate 
Calcspar 

Cerium Hydrate 
Chalk 

Chrome Yellow 
Chromium Oxide 
China Clay 

Clay, Vallender 
Cobalt Carbonate 
Cobalt Chloride 
Cobalt Nitrate 
Cobalt Oxide 

Cobalt Phosphate 
Cobalt Sulphate 
Colors, Ceramic 
Colors, Overlgaze 
Colors, Underglaze 
Copperas 

Copper, Black Oxide 
Copper Carbonate 
Copper, Red Oxide 


Specify Harshaw colors, chemi- 
cals, and opacifiers the next time you buy. 


Cryolite 

Dextrine 

Enamel Oxides 
Enamels, Glass 
Epsom Salts 
Feldspar 

Flint 

Fluorspar 

Frits 

Glauber’s Salts 
Glazes 

Gold, Brown 

Gold, Liquid Bright 
Ground Glass 

Gum Arabic 

Gum Tragacanth 
Hydrofluoric Acid 
Hydrofluosilicic Acid 
Iron Chromite 

Iron Oxide 

Iron Perchloride 
Kaolin 

Lead Carbonate 
Lead Chromate 

Lead Oxide 
Leukonin 

Litharge 

Magnesium Carbonate 
Manganese Carbonate 
Manganese Chloride 
Manganese Oxide 
Manganese Sulphate 
Nickel Carbonate 
Nickel Oxide 

Nickel Salts 

Nitre 

Paris White 

Plaster of Paris 
Platinum, Liquid Bright 
Potash Carbonate 


Potassium Bichromate 
Potassium Nitrate 
Powder Blue 

Red Lead 

Rochelle Salts 

Rutile 

Salt Cake 

Saltpetre 

Selenites 

Selenium 

Silica 

Smaltz 

Soda Ash 

Soda Caustic 
Sodium Aluminate 
Sodium Bichromate 
Sodium Bisulphate 
Sodium Fluoride 
Sodium Nitrate 
Sodium Nitrite 
Sodium Pyrophosphate 
Sodium Selenite 
Sodium Silicate 
Sodium Sulphate 
Sodium Uranate 
Stains, Body 

Stains, Glaze 
Strontium Carbonate 
Talc 

Tin Oxide 

Titanium Oxide 

Tri Sodium Phosphate 
Uranium Nitrate 
Uranium Oxide 
Uverite 20-H 
Uverite 21-H 
Whiting 

Zinc Oxide 


Zirconium Oxide 


12 


American Ceramic Society li 


Guaranteed 


BORAX 


9916%-100% Pure 


BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 
Loss on ignition 13.89% 
1 0), 40 
9 /s Pr U R K A L | | T 39.47 
“Properly Priced for Very Large Users” Ferric oxide (Fes) 0°55 
Write for Information and Samples " | — (CaO) 0.00 
Magnesia (MgO 0.00 
P.. 8... COME 35 Alkalis (Na:O,K:0) 0.00 
—20 microns ™~ 98.00% 
THE THOMAS ALABAMA KAOLIN CO. 
2412 Ken Oak Road, Baltimore, Md. Composition 5 3 4.70 
Processing Plant: Hackleburg, Ala. 


Mines: Chalk Bluff, Ala. 


5 * 21.75 


| Ceramic Specialties Include 


| 
| 


CLAYS 


English China and Ball 


for 


HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


Whiting : 
Cornwall Stone : 
Zinc Oxide : Enameling Clays : 


Paris White : Magnesite 
Barium Carbonate 
Etc. 


| HAMMILL & GILLESPIE, INC. | 


Importers since 1848 
225 Broadway New York 


MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 


Primary Protection Tubes for 
all makes of Pyrometers 


PYROMETER TUB BES 


%& REFRACTORY PORCELAIN 
MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN OHIO 


| 

MONTGOMERY 
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Abrasives 

Carborundum Co. 
Aloxite) 

Celo Mines, Inc. (Almanite Garnet) 

The Hommel, O., Co., Inc. 

Norton Co. (Alundum-Crystolon) 

Air Conditioning Systems 
Frazier-Simplex, Inc. 

Aloxite (Refractory Products) 
Carborundum Co. 

Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Co. 
The Vitro Mfg 

Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp 
The Vitro Mfg. Co. 

Aluminum Oxide (Calcine) 

The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Aluminum Oxide (Fused) 
Carborundum Co. 

Electro Refractories & Alloys Corp 
Harshaw Chemical Co. 

Norton Co. 

The Vitro Mfg. C 

Alundum (Refractory 
Norton Co. 

Ammonium Bicarbonate 


(Carborundum and 


Inc., 


Du Pont de Nemours, E. 1., & Co., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifiuoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, EB: 1., & Co., Inc., 
Rk. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. IL., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 


Inc., 


The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 
Antimony Sulphide 

Foote Mineral Co. 

The Hommel, O., Co., Inc. 


Arches (Interlocking, Suspending, and Circu- 


lar) 
Frazier-Simplex, Inc. 
Green, A. P., Fire Brick Co. 


Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & _—— Mfg. Co. 
The Hommel, O., Co., 
Ingram- -Richardson Mie. Co. of Indiana, 
Inc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, B. & Coa. 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 


Inc., 


Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Batts 
Carborundum Co. 
Denver Fire Clay 
Norton Co. (Alundum-Crystolon) 

Beryl 
Foote Mineral Co 

Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp 
Green, A. P., Fire Brick Co. 
Louthan Mfg. Co. 

Norton Co. 

The Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 

R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 

Bone Ash 
Denver Fire Clay Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc 

Borax 
American Potash & Chemical Corp. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 

Harshaw Chemical Co, 

The Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Ca. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Alosxiie’’) 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Green, A. P., Fire Brick Co. 

Norton Co. 

The Vitro Mfg. Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 


(‘‘Carbofrax Aloxite’’ 


Inc., 


& Co., Inc., 


Inc., 


The Hommel, O., Co., Inc 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pennsylvania Salt Mfg. Co. 

Solvay Sales Corp. 

The Vitro Mfg. Co. 

Cements 

Carborundum Co. 

Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Green, A. P., Fire Brick Co. 
Norton Co. 

Pennsylvania Salt Mfg. Co 
Sauereisen Cements Co, 

Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Metal & Thermit Corp. 

Pennsylvania Salt Mfg. Co. 

Porcelain Enamel and Mfg. Co 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Cerium Oxide 
Drakenfeld, B. F., 
Foote Mineral Co. 

Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 

Chromium Oxide 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & 7 
Du Pont de i. 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Clay (Ball) 

Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Potters Supply Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 

The Vitro Mfg. Co. 

Clay (Bentonite) 

Great Lakes Foundry Sand Co. 

Clay (Block) 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Clay (China) 

Ceramic Color & Chemical Mfg. Co 
Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 
The Hommel, O., Co., 
Maxson, Elwyn L. 
Paper Makers Importing Co. 

Thomas Alabama Kaolin Co. 

United Clay Mines Corp. 

The Vitro Mfg. Co. 

Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 

Clay (Electrical, Porcelain) 

Ceramic Color & Chemical Mfg. Co 

Hammill & Gillespie, Inc. 

The Hommel, O., Co., Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Spinks, H. C., Clay Co. 

Thomas Alabama Kaolin Co. 

United Clay Mines Corp. 

Clay (Enamel) 

Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Tg 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel, O., Co., 

ea Richardson Mig. Co. of Indiana, 


Inc., 


& Co 


Inc., 


Inc., 


Inc. 


In 
Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
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“DENISON’’—the name you'll find more 
frequently than any other on movement 
control equipment in ceramic plants 

nine times as often on kiln-car propellers 
alone! 


There are reasons for this wide preference. 
Ceramic manufacturers and kiln builders 
have found, through years of experience, 
that Dension equipment just can’t be beaten 
for production efficiency and long range 
economy. 


This proved dependability is the result of 
many years of close cooperation with ceramic 
firms by Denison’s highly trained engineers 
and machinists. It will pay you to take 
advantage of Denison’s specialized experi- 
ence. 


Send Today 


For Bulletin Giving 
Inside Story of Denison Units 


THE DENISON ENGINEERING CO. 


112 CHESTNUT STREET COLUMBUS, OHIO 


You ll Gat Batts 
Equpment — Batt 
D) enformance With 
| 
HYDRAULU 
EQUIP ME 
\ 
Spenison Car 
Denison Hydraulic Car propellers are made equipment for return and joading tracks, 
in several types: to meet every kind of con and {or all types of special heat-treating and 
requirement in the process” other operation®: where 
ing of materials throug kilns, dryers oO fur- pydraulic powet has proved to be more 2c 
naces- The actual applicatio? of each PIO curate, ‘jJependable and conomical: 
pellet is especially designe? to fill the exact 
conditions of the endividuel Whateve? your requirements may be Deniso™ 
can provide the one completely correct 
Denisom also desig™s hydraulic propeller answer! 


Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Clay (Fire) 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co 
Thomas Alabama Kaolin Co 
United Clay Mines Corp. 

Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 

. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 


The Hommel, O., Co., Inc. 


Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Kentucky Clay Mining Co. 
Porcelain Enamel and Mfg. Co 
The Vitro Mfg. Co. 

Clay (Micronized) 

Porcelain Enamel and Mfg. Co 

Clay Miners 
Great Lakes Foundry Sand Co 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co 
United Clay Mines Corp 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co 
United Clay Mines Corp. 

Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co 

Clay (Sagger) 

Georgia Kaolin Co. 

Great Lakes Foundry Sand Co 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co 
United Clay Mines Corp. 

Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 

United Clay Mines Corp. 
Clay (Wad) 

Kentucky Clay Mining Co. 

Potters Supply Co. 

Spinks, H. C., Clay Co. 

Thomas Albama Kaolin Co 

United Clay Mines Corp. 

Clay (Wall Tile) 

Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co 
Spinks, H. C., Clay Co 
Thomas Alabama Kaolin Co 
United Clay Mines Corp. 

Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co 

Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 

Clocks (Gauge Board) 
The Hommel, O., Co., 

Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. 1, & Co., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Cobalt Sulphate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Colors 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. 1, 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., In 

Ingram- Richardson Mfg. ni of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co 

The Vitro Mfg. Co 

Cone Plaques 
Industrial Ceramic Products, Inc. 


Inc. 


Inc., 


& Co., Inc., 


Inc., 


Cones 
Accurate Pyrometric Cone Co. 


The Edward Orton, Jr., Ceramic Founda- 


tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Corhart 
Corhart Refractories Co 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Eureka Flint & Spar Co 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Maxson, Elwyn 
Paper Makers Importing Co 
Pennsylvania Pulverizing Co 
Crucibles (Filter, Melting, Ignition 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 


Inc 


Inc. 


Cullet, Washing Plants, Incinerators, Crush- 


ers 
Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg 
Frazier-Simplex, Inc. 
The Hommel, O o., Inc. 
Ingram-Richardson Mfg. Co. of Indiana 
Inc. 
The Vitro Mfg. Co. 
Enameling Furnaces 
Carborundum Co. 
Ceramic Color & Chemical Mfg. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of 
Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co 
Enameling Muffles 
Carborundum Co. (Carbofrax) 
Frazier-Simplex, Inc 
Ingram-Richardson Mfg. Co. of 
Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co 
Enamels 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E . I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co 


Co. 


Co 


Inc., 


Inc., 


Inc., 


Inc., 


Indiana, 


Indiana, 


Enamel Oxide 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc. 
R. & H. Chemicals Dept. 
Enamels (Porcelain) 
Ceramic Color & og Mfg. Co. 
The Hommel, O., 
Ingram- Mtg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
—— Mfg. Co. of Indiana, 
ne. 
Feldspar 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Green, A. P., Fire Brick Co. 
Norton Co. 
Taylor, Charles, Sons Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Green, A. P., Fire Brick Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., Co., Inc., 
R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
Porcelain Enamel and Mfg. Co. 
Flint Pebbles 
Ceramic Color & Chemical Mfg. Co. 
Eureka Flint & Spar Co. 
The Hommel, O., Co., In 
-Richardson Mfg. of Indiana 
In 


The Vitro Mfg. Co 
Floors (Non-Slip) 

Norton Co. 
Fluorspar 

Harshaw Chemical Co 

The Hommel, O., Co., 
French Flint 

Eureka Flint & Spar Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 


Inc 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Frosting Mixtures 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Fuel Oil Systems and Control, Stokers 
Frazier-Simplex, Inc. 
Furnaces 
Carborundum Co. (Carboradiant) 
Denver Fire Clay Co 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Ingram- -Richardson Mfg. Co. of Indiana, 
Inc. 
Swindeil-Dressler Corp. 
Furnaces, Enameling 
Swindell-Dressler Corp. 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
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PIONEE 
CLAY 


Used by the trade since 1901 


China Clay of high strength 


and low shrinkage used in 


SEMI-PORCELAIN DINNERWARE 
ELECTRICAL PORCELAIN 
WALL AND FLOOR TILE 


and for other ceramic purposes 


UNIFORM AND DEPENDABLE 
HIGH QUALITY 


Available for prompt shipment 


WATER WASHED CRUDE AIRFLOATED 


GEORGIA KAOLIN COMPANY 


Mines and Plants at Dry Branch, Georgia 


MAIN OFFICE NEW YORK OFFICE 
433 North Broad Street 230 Park Avenue 
Elizabeth, N. J. New York City 


American Ceramic Society 


Another Excellent Record With 
Corhart Electrocast 


dD. the past decade, the glass industry has 


made amazing strides in efficiency and produc- 
tiveness. But most glass men are considerably surprised 
when they compare their present records with those of, 


say, ten years ago. 


To make a comparison of different tanks or campaigns, 
the first requirement is, of course, an adequate yard-stick. 
This company has often suggested that the best yard- 
stick or common denominator is the tons produced per 


square feet of melting area. 


Ten years ago, 20 tons per sq. ft. of melting area was 
considered a good production. Thirty tons was con- 
sidered excellent. Now, however, these figures have 
gradually risen until 80 or 100 tons is not unusual, 


and even higher productions are being recorded. 


Here, for instance, are the statistics from the Corhart* 
Standard Electrocast tank pictured above: 


Fire placed in tank—May 23, 1938 
Closed for repairs—November 28, 1940 
Melting-end size—18' x 29'—522 sq. ft. 


Total days oflife. . ... . 920 
Days idle for repairs, floods, et. . . 38 
Total tons glassdraun . . . . « « « + 63,940 
Tons glass produced per operating day. . . . . 76.21 
Sq. ft. melting area per ton per operating day . . 6.84 
Tons produced per sq. ft. of melting area . . . « 122.49 


Records such as this are naturally a result of three 
factors: better design, better refractories, better oper- 
ation. This company is glad that its products are having 


some share in the industry’s steady progress. .. . 


Corhart Refractories Company, Incorporated, 16th and 


Lee Streets, Louisville, Kentucky. 


*Not a product, but a trade-mark. 


ENDURANCE 


CORFART 
ELECTROCAST 


REFRACTORIES 
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: 
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Volume 20 


T HE 


BULLETIN 


OF THE AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings of The Society and Promo- 
tion of Cooperative Research of Technical, Scientific, and Art Questions 


MARCH, 1941 


FORTY-THIRD ANNUAL MEETING 


THE AMERICAN CERAMIC SOCIETY, INC. 


BALTIMORE, MARYLAND, MARCH 30 to APRIL 5, 1941 


LORD BALTIMORE HOTEL, Headquarters 


BALTIMORE LOCAL COMMITTEES 


Executive Committee 

Honorary Chairman: Cari G. HILGENBERG, 
Carr-Lowrey Glass Co., Baltimore. 

Chairman: WALTER A. WELDON, 621 Edgewood 
St., Baltimore. 

Assistant Chairman: James D._ TETRICK, 
R. & H. Chemicals Dept., Ceramic Division, E. I. 
du Pont de Nemours & Co., Inc., Perth Amboy, 
T Pp Cc 

E. C. GREENSTREET, Chairman, Baltimore; L. E. 
Monc and ANSEL S. CREAMER, National Bureau 
of Standards, Washington, D. C. 


Entertainment Committee 

L. C. Rocue, Chairman, Maryland Glass Corp., 
Baltimore; JAMES D. TreTrRIcK; Roy A. BLUNT, 
Buck Glass Co., Baltimore; CLARENCE B. 
McComas, Carr-Lowrey Glass Co., Baltimore; 
H.G. Wo.FraM, Porcelain Enamel & Mfg. Co., Bal- 
timore; ALFRED N. FINN and T. A. KLINEFELTER, 
National Bureau of Standards, Washington. 


Ladies’ Entertainment 
Mrs. L. C. Rocue, Chairman. 


Plant Trips Committee 

G. H. SPENCER-STRONG, Chairman, Porcelain 
Enamel & Mfg. Co., Baltimore; W. RONALD LEs- 
TER, Maryland Glass Corp., Baltimore; KENNETH 
SMITH, Severn Clay Co., Baltimore; M. L. Bell, 
General Refractories Co., Baltimore; R. F. GELLER 


and HERBERT INSLEY, National Bureau of Stand- 
ards, Washington; G. W. Morey, Geophysical 
Laboratory, Washington. 
Publicity Committee 

Louis J. TrosteL, Chairman, General Refrac- 
tories Co., Baltimore; LyMAN C. AtTuy, Porcelain 
Enamel & Mfg. Co., Baltimore; RAYMOND A. 
HEINDL, National Bureau of Standards, Washington. 


Exhibits Committee 

J. M. Gr_Fi__an, Locke Insulator Corp., Balti- 
more; W. RAYMOND SCHLEHR, Carr-Lowrey Glass 
Co., Baltimore; KENNETH SMITH, Baltimore; JOHN 
W. McBurney and R. T. STULL, National Bureau 
of Standards, Washington. 


Finance Committee 

Louis J. TROSTEL, Chairman; C. STuFFtT, 
Porcelain Enamel & Mfg. Co., Baltimore; V. V. 
KELSEY, Dominion Minerals, Inc., Washington; 
CLARENCE H. HAHNER and Dwicut G. Moore, 
National Bureau of Standards, Washington 


Meeting Service 
C. Strurrt, Chairman. 


Baltimore Guide Committee 

LYMAN C. Atuy, Chairman, and W. RONALD 
LESTER. 
Washington Guide Committee 

W. N. Harrison, Chairman; G. E. F. LUNDELL, 
National Bureau of Standards, Washington. 


Number 3 


OF 


Monday 


Tuesday 


MEETING SCHEDULE 


Wednesday 


Chesapeake 


March 30 to April 5 


The Local Committee has plans and commitments 
completed for happy fellowship opportunities to 
compliment the serious technical sessions. 


Ladies’ Entertainment 

Ruth Roche (Mrs. L. C.) has arranged occasions 
especially for the ladies, taking advantage of the 
several unique attractions which make Baltimore 
distinctly different from other cities. 


General 

The schedule of social events is as follows: 

(1) Sunday night, 9:00 p.m.: Open House, mid- 
night dance and entertainment (no admission 
charge). 

(a) B. & O. Glee Club: Half-hour of song by 
one of the best men’s glee clubs in the East. 

(b) ‘‘Mephistopheles, the Great’’: Magic 
that mystifies even the performer. 

(c) ‘Madame La Zonga’”’: Q songs a la grand 


act 


opera. 
(2) Monday, 12:00 M.: General luncheon ($1.00), 


no speaking; song leader and musical strollers, each 
with pep. 

(3) Tuesday night, 9:00 p.m.-1:00 a.m.: Night 
on the Chesapeake—entertainment, dancing, and 
refreshments a la Maryland ($1.50 a person). 

The clipper ship ‘“‘Ceramics’”’ will sail down the 
bay on a moonlight cruise with Admiral Jack Car- 
ruthers at her helm. Dancing on deck from 9:00 
P.M. to 1:00 a.m. On reaching the oyster beds, the 


ship will cast anchor and the passengers will refresh 
themselves with bivalves and other delicacies taken 
from the waters of the bay. A nautical floor show 
will follow. 

For the “Night on the Chesapeake”’ event, the 
Ballroom will be decorated in a nautical fashion. 
The following menu will be used for the Oyster 
Roast: 


OLIVES PICKLES 
OYSTERS ON THE HALF SHELL 
FRIED OYSTERS OYSTER FRITTERS 
FRESH SHRIMP 
HAM AND CHEESE SANDWICHES 
PEPPER HASH COLE SLAW 
BEER COFFEE 


CELERY 


The floor show will include a Master of Cere- 
monies, a chorus, and several typical vaudeville acts 
and will last approximately one hour. 

(4) Wednesday night, 8:30 p.m.: Student Re- 
ception—college songs with a professional leader 
supported by a ‘“‘rah-rah’”’ orchestra. Come and 
see the students herded by their profs and smiled 
upon by girl friends. Get acquainted with the 
ceramic stalwarts of tomorrow. 

Plant Trips 

Thursday and Friday: 
sities, museums, Annapolis, and Washington. 
federal bureaus will have special occasions. 


Trips to plants, univer- 
The 


Saturday Sunday Thursday 
| March29 | # £March 30 March 31 April 1 | April 2 | April 3 
| 
Breakfast | Editorial Editorial | Board of 
| Trustees 
= Board of General Session Division Division Meetings 
Trustees Orton Lecture) Meet Meetings 
rustees rton Lecture Meetings eetings Plant 
Glass | 
Board of 
Luncheon Trustees General Structural Clay | Refractories 
Luncheon Products Enamel 
White Wares : abel 
General 
Sessions 
(1) Silicate 
Analysis 
Afternoon ‘Setters Sducationa posium Meetings eetings Plant 
Council = —— — Trips 
—_ Ladies’ Bus Trip Ladies’ Ladies’ as 
Ladies’ Tea — Bus Trip Bus Trip 
Institute of 
Ceramic 
Engineers 
4:30 P.M. 
Keramos dinner 
Local Fellows dinner meeting ustions 
Dinner Committees meeting _— 8:30 P.M. Museums and 
sient with a 8:30 P.M. 9:00 PM. Student Universities 
Night Board of 9:00 P.M. Institute of es Reception 
Trustees Dance Ceramic 
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3601 E. Monument St. 


Mt. Vernon Place. 


(1) National Enameling and Stamping (13) Westport Paving Brick Co., (25) Abbey Hotel, 
Co., 1901 Light St. Westport. St. Paul and Madison Sts. 
t. Winans. ayard an ussell ots. utaw Place and Lanvale 5t. 
(3) Porcelain Enamel & Mfg. Co., (15) Walters Art Gallery, (27) Arundel Hotel, 
Eastern and Pemco Aves. Charles and Centre Sts. Charles St. and Mt. Royal Ave. 
(4) Severn Ceramic Studio, (16) Chen Chao Ming (Chinese (28) Belvedere Hotel, 
2618 St. Paul St. Antiques), 339 E. 29th St. Charles St. at Chase. 
(5) Harry C. Weiskittel Co., Inc., (17) Baltimore Museum of Art, (29) Biltmore Hotel, 
4901 Philadelphia Rd. Charles St. and Art Museum Dr. Paca and Fayette Sts. 
(6) General Refractories Co., (18) Maryland Institute, (30) Emerson Hotel, 
701 Chesapeake Ave. Mt. Royal Ave. and Lanvale St. Baltimore and Calvert Sts. 
(7) ey Glass Co., (19) Enoch Pratt Free Library, (31) Congress Hotel, 
(8) Ma roe _ Mulberry and Cathedral Sts. Franklin and Howard Sts. 
r ; useum, foot of Fo ve. . Royal Ave. and Calvert St. 
(9) a | eee St (21) Johns Hopkins University, (33) New Howard Hotel, 
(10) American Redistor & Stenderd North Charles and 33rd Sts. Howard and Baltimore Sts. 
Sanitary Corp., (22) Maryland Academy of Sciences, (34) Southern Hotel, 
5315 Holabird Ave. North Charles and 27th Sts. Light and Redwood Sts. 
(11) Locke Insulator Corp., (23) Municipal Museum (Peale’s), (35) Lord Baltimore Hotel, 
Charles and Hanover Sts. Lexington St. and Holliday. Baltimore and Hanover Sts. 
(12) Baltimore Brick Co., (24) Washington Monument, (36) Stafford Hotel, 


Charles and Madison Sts. 


| \ f 
| 
if | 
\ Wa 
2 \ Ne 
| \ \ 
| Ye |, 2 | 
| | CA 
| 7 \ JS | | 

AL ) | 

\ \ O 
A 
| 2 
| 


allimee 


Invite vou to make accommodations while 


attending the 


FORTY-THIRD ANNUAL MEETING, 
THE AMERICAN CERAMIC SOCIETY 


BALTIMORE, MARYLAND, MARCH 30 to APRIL 5, 1941 


A few of Baltimore’s many Hotels 
LORD BAL TIMORE— Headguarters 
EMERSON—SOUTHERN—BELVEDERE 
MT. ROYAL—NEW HOWARD—ARUNDEL 
STAFFORD—CONGRESS— MARYLAND 
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THE STAR SPANGLED BANNER 

Fort McHenry, with its antiquated guns frowning over Baltimore harbor, 
is one of the nation’s foremost historic shrines—the birthplace of the Star 
Spangled Banner. Our National Anthem was written in Baltimore on the 14th 
of September, 1814, by Francis Scott Key, a native of Frederick, Maryland. 

After the burning of Washington, the British fleet, comprising sixteen bomb 
and rocket vessels convoying 5,000 land troops, sailed up the Chesapeake Bay 
to capture the city of Baltimore. The British soldiers debarked at North 
Point and advanced on the city, while the warships prepared to attack Fort 
McHenry. On the evening of September 12, Key went aboard the British 
flagship to arrange for the release of Dr. William Beanes, a native of Maryland, 
who had been arrested by the British. Because of the impending battle, Key 
was returned to his flag-of-truce ship under a marine guard and forced to 
remain immediately in rear of the fleet. 

Shot and shell rained upon McHenry’s ramparts throughout the next day 
and night. Toward morning of the fourteenth, Key’s anxiety was multiplied 
a hundred-fold when, by reason of its ineffective range, the Fort ceased fire, 
and he could no longer hear the reassuring roar of its guns. 


‘“‘At Dawn’s Early Light!’’ 


Shortly before daybreak, the 
British guns became silent, and 
through the  smoke-thickened 
mist of dawn, Key kept a con- 
stant vigil in the direction of the 
battle-scarred Fort. Imagine his 
elation when he saw dimly but 
surely the Stars and Stripes wav- 
ing in proud defiance above the 
Fort! In the exultation of that 
sublime moment and aflame with 
patriotic fervor, Key jotted down 
on the back of a letter a hasty 
outline of that stirring tribute to 
the defenders of Baltimore—an 
immortal panegyric to the flag of 
his native land. 

Repulsed on land as well as on 
water, the British troops re- 
embarked and the fleet sailed 
away. Key returned to Balti- 
more, where his poem was re- 
ceived with popular acclaim. 
Hundreds of copies were printed 
and the words were sung to the 
tune of ““Anacreon in Heaven.” 
The popularity of the song soon 
became nation-wide, and it was 
generally accepted as our national 
anthem. However, it was not 
until 1931 that Congress gave 
official recognition to the Star 
Spangled Banner. 


BALOPTICON PROJECTION LANTERN EQUIPMENT 


The lanterns and projectors used in the technical sessions at this Meeting have been rented 
from the Bausch & Lomb Optical Company, Rochester, N. Y. 
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HOTELS IN BALTIMORE 


Room Commitments for Forty-Third Annual Meeting of The American Ceramic Society 


No. of No. of 
Hotel rooms Hotel rooms 
Lord Baltimore 400 Maryland 25 
Emerson 250 New Howard 50 
Southern 175 Belvedere 107 
Lord Baltimore Southern Hotel 
Rate No. of Rate 
No. of rooms Single (shower) 
rooms Single 15 $ 3.00 
40 $ 3.00 10 4.00 
36 3.50 10 5.00 
d 4.00 Single (tub) 
Double 5 5.00 
34 3.50 $5.00 9) 6.00 
53 3.50 5.50 7 Double, court (shower) 
36 4.00 6.00 25 5.00 
40 4.50 6.50 Double, outside (shower) 
8 5.00 7.00 20 6.00 
: Double, outside (tub) 
} 6.00 8.00 , ou 
10 7.00 
won Double, outside (tub, shower 
8 0.00 15 8.00 
26 6.00 Double, corner (tub) 
16 6.50 10 9.00 
48 7.00 Twin (shower) 
8 7.50 10 6.00 
5 8.00 Twin (tub) 
8 8.50 10 1208 
[win (tub and shower) 
Singl 
20 8.50 
4 ( 2 suites) 11.00 shower) 
20 (10 suites) 15.00 Large (tub, 3 or more in room) 
= 5 3.50 
400 
New Howard 175 
No. of rooms Twin beds (bath 
5 $6.00 Maryland Hotel 
5 50 No. of = 
10 ee rooms Single Double 
Double beds (bath Double bed (no bath) 
25 5.00 5 $2.00 $3.50 
10 4.50 Twin beds (no bath) 
5 4.00 
Belvedere Hotel* Double bed (bath) 
Rate 2.00 4.00 
No. of 5 3.00 50 
rooms Single Double ) 3 . 4 : 
6 $ 3.50 $ 5.50 ss ra 
6 4.00 6.00 0 5. 
11 4.50 6.50 nm 
20 5.00 7.00 hd 
Twin beds The Emerson 
rd No. of Rate 
10 9.00 10 7 $15.00 
Parlor suites (twin beds) I 
6 10.00 10.00 (6:80 
l 12.00 12.00 75 ) aes 
2 15.00 15.00 
2 16.00 16.00 8. 
] 18.00 18.00 ) 5. Of 
Single corner (for 1) 
Twin connecting 
10 5.00 
Three Four Single Double (double bed) 
persons persons 4 5) 
6 10.00 12.00 4.9 
es Single Double (double bed) 
107 65 3.50 5.00 
250 


* All rooms, private bath. 
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PROGRAM OF LADIES’ ENTERTAINMENT 


Sunday, March 30: Ladies’ Tea 

In connection with the tea, the Committee has arranged 
a drawing of prizes which will be selected to represent 
each Division of The Society, namely, Art, Enamel, Glass, 
Materials and Equipment, Refractories, Structural Clay 
Products, and White Wares. 

This prize-drawing will take the place of the prizes 
usually offered at the traditional card party, which is 
excluded at this Meeting. 


Monday, March 31: Bus Trip 

Bus trip to historical points in Baltimore, including 
Fort McHenry, the birthplace of the ‘Star Spangled 
Banner,” the Shot Tower, and The Johns Hopkins Hos- 
pital. 


Tuesday, April 1: Bus Trip 

Bus trip to the Walters Art Gallery and the Baltimore 
Museum of Art. 

The Walters Art Gallery contains the finest collection 
of art objects in the world. The Baltimore Museum of Art 
has been built only recently, but nevertheless some very fine 
pieces of art are on display here. 


Wednesday, April 2: Bus Trip 
Bus trip to historic Annapolis, the capital of the State 
of Maryland, including a visit to the Naval Academy. 


RutH H. Rocue, Chairman, Ladies’ Committee 


EDWARD ORTON, JR., 
MEMORIAL LECTURE 


CERAMIC EDUCATIONAL COUNCIL 
PROGRAM 


Sunday, March 30, 1941: 2:00 P.M. 


M. E. HoLMEs, PRESIDENT 


Minutes of Last Meeting: P. G. Herold, Secre- 


(1) 
tary. 

(2) Report of Committee on Percentage Distribution 
of Courses: C. M. Dodd, Chairman 

(3) Report of Committee on 


J. W. Whittemore, Chairman. 


Physical Chemistry: 


(4) Report of Committee on Ceramic Technology 
Curricula: N. W. Taylor, Chairman. 
(5) Report of Committee on Post-Graduate Instruc- 


tion in Ceramics: F. H. Norton, Chairman. 

(6) Report of Committee on Grade Point Indices: 
A. S. Watts, Chairman. 

(7) Report of Committee on Extension Work 
Ceramic Education: Edward McNamara, Chairman. 

(8) Report of Committee on Contents of Ceramic 
Engineering Courses: C. W. Parmelee, Chairman. 

(9) Report of Committee on Recommendations of 
Institute of Ceramic Engineers: A. S. Watts, Chairman 


in 


(10) Reports of Other Committees. 
(11) Business Meeting: Election of Officers. 
(12) Installation of New Officers. 


KERAMOS DINNER MEETING 


Members of Keramos will hold a dinner meeting in 
Baltimore, Md., on Monday, March 31, at 6:30 P.M. 
at the Hotel Longfellow located at Charles and Madison 
Streets. 

—R. F. SHERWOOD, President of Keramos 


Colloid Chemistry in Ceramics 


Monday, March 31, 1941: 10:40 A.M. 


By E. A. HAuserR: Colloid Chemistry Division, Depart- 
ment of Chemical Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. 


As introduction, a brief definition of the colloidal state 
of matter and the scope of colloid chemistry in general are 
given. The properties peculiar to matter in the colloidal 
state are emphasized, and the reasons for their existence 
are explained with special emphasis on those factors which 
control the stability of suspensions. 

This is followed by a general discussion of the chemical 
composition and mineralogical classification of the more 
important clay minerals as well as their intimate structure 
evaluated from X-ray diffraction studies. 

The ultimate building units of all clay minerals are dis- 
cussed. The types of bonds which hold the different 
atoms of such ‘building units’’ together are explained, 
and their configuration or structure is built up during the 
lecture in the form of molecular models. This has been 
made possible by the use of an entirely new, simple, quick 
and inexpensive method. The formation of simple sili- 
cate chains and sheets and the various possible combina- 
tions with building units containing aluminum or magne- 
sium is demonstrated, and the differences in properties to be 
expected from the various possible combinations are ex- 
plained. 

Finally, the properties of the clay minerals most im- 
portant in ceramics are correlated to their chemical com- 
position and structure, thereby emphasizing the value of 
systematic colloid chemical research for any fundamental 
progress of ceramics in the future. 


1941) 


NINTH NATIONAL CERAMIC EXHIBITION 
AT BALTIMORE MUSEUM OF ART 
MARCH 29-APRIL 20 


Miss Anna Wetherill Olmsted, Director of the Syracuse 
Museum of Fine Arts, Syracuse, N. Y., will deliver an 
address at the opening of the Ninth National Ceramic 
Exhibition at the Baltimore Museum of Art on Friday 
night, March 28. 


Second Circuit for Ceramic Group 

The Ninth National, on tour ever since the initial 
Syracuse showing in October, has been enthusiastically re- 
ceived everywhere. There has been such a demand for 
the Ceramic Circuit that the group shown at the Golden 
Gate Exposition during its first year has been sent on 
a second tour which has included twelve museums in 
both circuits. (For the 1940-1941 circuit of the National 
Ceramic Exhibition see The Bulletin, p. 454, November, 
1940. ) 


CERAMIC CAMERA CLUB 
Exhibit: 


Mezzanine Floor 
All Week 


Dinner Meeting: Parlor M 
Wednesday, April 2: 6:30 P.M. 
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GENERAL SESSION 


Presiding Chairman: J.L. Carruthers, President, The American Ceramic Society 


Lord Baltimore Hotel: 
Monday Forenoon, March 31, 1941: 


9:30-9:40 A.M, 
1. General Secretary's Report 


By R. C. Purpy: 2525 North High St., Columbus, Ohio 


9:40-10:00 A.M. 
2. President’s Address 


By J. L. CARRUTHERS: Department of Ceramic Engineer- 
ing, Ohio State University, Columbus, Ohio 


10:00-10:15 A.M. 
3. Induction of Officers of The Society for 1941-1942 


Calvert Room 
9:30 A.M.-12:30 P.M. 


10:15-10:25 A.M, 

4. Introduction of officers (old and new) of the Fellows, the 
Ceramic Educational Council, and the Institute of Ceramic 
Engineers 


10:25-10:40 A.M. 
5. Induction of Fellows of The Society Elected in 1941 


10:40 A.M.-19:30 P.M, 
Edward Orton, Jr., Fellow Lecture 


By Ernst A. Hauser: Department of Chemical 
Engineering, Massachusetts Institute of Technology, 
Cambridge, Mass. 

For abstract see p. 83. 


GENERAL SESSION ON SILICATE ANALYSIS 


Chairman: 


S. S. Cole, National Lead Company, South Amboy, N. J. 


Program under the Auspices of the Materials and Equipment Division 


Lord Baltimore Hotel: 
Monday Afternoon, March 31, 1941: 


1. Report on Cooperative Test of Proposed Tentative 
A.S.T.M. Standards for Chemical Analysis of Glass 


By G. E. F. LuNDELL: National Bureau of Standards, 


Washington, D. C. 


This report is a discussion of the results obtained in 
the cooperative analysis of two standard glasses by the 
proposed A.S.T.M. methods for the Chemical Analysis of 
Soda-Lime Glass. These methods have been drawn up in 
response to a request for such methods made by Committee 
C-14 of the A.S.T.M. Results by standard and routine 
methods will be included. 


2. Infrared as an Analytical Tool: Dehydration of Silicic 


Acid Derived from Feldspars 
By E. W. KoeEnIc: 
Erwin, Tenn. 


Consolidated Feldspar Corporation, 


The application of infrared radiation to the evaporation 
and dehydration of silicic acid solutions derived from feld- 
spars has been studied with the view to replacing the pres- 
ent water-bath evaporation and oven-dehydration pro- 
cedures. An earlier study had been made of the efficacy of 
single dehydrations of silicic acid from the standpoint of 
percentage recovery of silica. Comparative data indicate 
that the proposed procedure is definitely superior in this 
respect to the one formerly used. 

A comparative time-study tabulation is included, which 
indicates that the proposed procedure is capable of reducing 
the analytical time to a material extent. The use of the 
method for the analyses of other silicates is mentioned 
briefly and a hypothesis is advanced to explain the appar- 
ent departure from the previously accepted theory of the 
mechanics of the dehydration of silicic acid. 


8&4 


Florentine Room 
2:00 P.M.-5:00 P.M. 


3. A Short Volumetric Method for the Determination of 
Fe:O; in Silicates 
By C. M. NICHOLSON: 
Rochester, N. Y. 

A rapid and accurate volumetric method for the deter- 
mination of iron as Fe,O; in silicates is described. The 
sample is fused with a mixture of sodium carbonate and 
borax, and the fusion is dissolved completely in sulfuric 
acid. The solution is reduced in a Jones reductor and 
oxidized with ceric sulfate -using orthophenanthroline as 
indicator. Interference by titanium, or other elements re- 
duced by zinc, is avoided by aeration of the solution after 
reduction. Estimation of titanium by difference is pos- 
sible. The method is applicable to a wide range of ceramic 
materials and iron concentrations. Accuracy of the 
method is indicated by checking values in various stand- 
ard samples. 


American Nepheline Corporation, 


4. Decomposition of Refractory Materials in Solution 
under High Pressure 
By J. I. HorrMan: National Bureau of Standards, Wash- 

ington, D. C. 

The determination of sulfur in highly ignited alumina 
and beryllia will serve as an example of a method in which 
ceramic materials are dissolved in hydrochloric acid under 
pressure. The sample to be decomposed and the acid are 
sealed in a heavy-walled Pyrex-brand tube and heated for 
a few hours at about 250°C. After cooling, the tube is 
broken, the material which now is in solution is washed 
out, and the sulfur is determined in the usual way by pre- 
cipitating and weighing as BaSO,. The obvious advantage 
of such a method is that no alkali salts are introduced dur- 
ing the solution of the sample. 


5. Discussion on Determination of Silica in Various Refrac- 
tory Materials 
By G. E. SEIL: 


E. J. Lavino & Company, Norristown, Pa. 
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GENERAL SESSION: SYMPOSIUM ON COLOR 


JOINT MEETING WITH INTER-SOCIETY COLOR COUNCIL 


Chairman: 


Lord Baltimore Hotel: 
Monday Afternoon, March 31, 1941: 


1. Methods of Designating Color 


By DEANE B. Jupp: Chairman, Inter-Society Color Coun- 
cil; National Bureau of Standards, Washington, D. C. 


The following topics are discussed: 

(1) Definition and attributes of color (the color solid). 

(2) Classification of ceramic materials and the version 
of color solid used for (a) transparent, (>) translucent, and 
(c) opaque materials. 

(3) Tristimulus specifications from spectrophotometric 
measurement and the standard colorimetric observer. 

(4) Designation of color according to systematically 
arranged material standards. 


2. Spectrophotometry of Ceramic Materials 


By F. H. Emery: 
land, Ohio 


Harshaw Chemical Company, Cleve- 


(1) Spectrophotometry is of value in the study of 
ceramic materials not only in providing data which may be 
transformed by computation to tristimulus specifications of 
color but which will also indicate the physical nature of the 
colorants used. (2) The available spectrophotometers are 
discussed with particular emphasis given to photoelectric 
devices. (3) Representative spectrophotometric curves 
will be shown of ceramic materials. 


3. Reflectometry and Filter Photometry of Ceramic Materials 


By B. J. SwEo: 
Ohio 


Ferro Enamel Corporation, Cleveland, 


(1) Instruments which give direct measurements of the 
transmission or reflection of ceramic samples are widely 
used to obtain partial color specifications of the samples 
A study of the instruments employed and their use are 
given. (2) The use of additional filters in such instru- 
ments for abridged spectrophotometry is mentioned. (3) 
Tristimulus colorimetrv is discussed. 


4. Color Standards for Opaque Ceramic Materials 


By CAMPBELL ROBERTSON: E. I. du Pont de Nemours & 
Company, Incorporated, Perth Amboy, N. J. 


The topics to be discussed are (1) The Munsell system 
and its arrangement of colors (also ISCC-NBS method 
of designating colors and the possible uses of this method 
in ceramics). (2) The Maerz and Paul Dictionary, the 
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Woldemar A. Weyl, The American Ceramic Society Committee on Color 


Calvert Room 
2:00 P.M.-5:00 P.M. 


Ostwald system, the British Color Council system, and 
others. (3) Use of actual ceramic specimens as standards 
for color. 


5. System for Color Measurement in Readily Visualized 
Form 


By RANDAL M. ROBERTSON AND LOWELL H. MILLIGAN: 
Norton Company, Worcester, Mass. 


A system has been developed by which color measure- 
ments may be expressed and interpreted in readily visual- 
ized form. These measurements are taken with the Hun- 
ter multipurpose reflectometer using amber, green, and 
blue tristimulus filters, or with some other instrument 
whose relationship to the Hunter reflectometer is known. 

The new system gives numerical values for a “lightness 
number,’’ representing visual lightness or darkness, and 
two chromaticity numbers, consisting of a ‘‘yellowness”’ 
number and a ‘‘greenness” number. Negative values of 
yellowness may be called blueness, and negative values of 
greenness may be called purpleness. Intermediate colors 
may be visualized readily from their actual color numbers. 

In this system, there are numerical chromaticity num- 
bers representing the elementary color circle of comple- 
mentary colors, opposite colors of which, in the form of 
colored light, may be mixed to give white or gray corre- 
sponding to a neutral gray at the cénter of the color circle. 
These colors and their various shades and tints are given as 
numerical data measured by a quantitative instrument. 
With relatively little practice, the appearance of a color, the 
approximate ‘‘color difference’? between two colors, etc., 
may be visualized from these data. Conversely, the three 
color numbers corresponding to a color may be estimated 
semiquantitatively merely by visual observation for com- 
parison with other color number data. 

A system is thus established, bridging the gap between 
the more or less abstract color measurements of the psycho- 
physicist and the common-sense color intuition of the lay- 
man. 


6. Measurement and Designation of Small Color Differences 
By Isay A. BALINKIN: Cambridge Tile Company, Cin- 
cinnati, Ohio 


Quantitative methods of measuring and of designating 
color differences are still in the process of development, but 
what has been accomplished thus far can be told. What 
are fair color tolerances? How may tolerances be prac- 
tically expressed? 
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ART DIVISION PROGRAM 


Chairman: 


H. S. Nash, University of Cincinnati, Cincinnati, Ohio 


Secretary: C.C. Engle, United Clay Mines Corporation, Trenton, N. J. 


Committee 


. A. Weldon, Chairman, 621 Edgewood Street, Baltimore, Md. 
Carlton Atherton, 1160 East Broad Street, Columbus, Ohio 
J. P. Thorley, Parkway, East Liverpool, Ohio 


Lord Baltimore Hotel: 
Tuesday Forenoon, April 1, 1941: 


1. Functional Design 


By CHARLES M. Harper: Department of Ceramic Art, 
New York State College of Ceramics, Alfred, N. Y. 


2. Objectives of Creative Potters 


By Marion L. Fospick: Department of Ceramic Art, 
New York State College of Ceramics, Alfred, N. Y. 


3. Women’s Clubs and Ceramic Art 


By ANNA LANE Drxon: 815 North 4th Street, Burlington, 


Iowa 


Parlor M 
9:30 A.M.-12:00 M. 


4. Organizing a Summer Ceramic Conference 


By KENNETH E. SMITH: Newcomb College, New Orleans 


ia. 


5. Cooperative Ceramics 


By L. E. BARRINGER: General Electric Company, Sche- 


nectady, N. Y. 


6. University of Pittsburgh Ceramic Course and Its Objec- 
tives 


By J. P. THORLEY: University of Pittsburgh, Pittsburgh, 


Pa. 


WALTER’S ART GALLERY 


World-Famous Ceramic Art Collection 
Tuesday Afternoon, April 1, 1941: 


2:00 P.M. 


ART DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 
Wednesday Forenoon, April 2, 1941: 


7. Clay Bodies for Art Purposes 


By C. C. ENGLE: 
ton, N. J. 


United Clay Mines Corporation, Tren- 


8. Notes on Casting 


By G. W. PHELPS: 
ton, N. 3. 


United Clay Mines Corporation, Tren- 


9. Fine Use of Pattern 

By CARLTON ATHERTON: Department of Fine Arts, Ohio 
State University, Columbus, Ohio 

10. Clay Sculpture 


By Paut BoGatay: Department of Fine Arts, Ohio State 
University, Columbus, Ohio 


Parlor M 
9:00 A.M.-12:00 M. 


11. Miniature Pottery and Its Potting 


By MARGARET FETZER: Department of Fine Arts, Ohio 
State University, Columbus, Ohio 


12. Creative Experiments with Deaired Clay 


By ArTHUR E. Baccs: Department of Fine Arts, Ohio 
State University, Columbus, Ohio 


13. Design and Production of Dinnerware for Nursery 
Schools 


By Paut G. HEROLD AND STUART Dops: Department of 
Ceramic Engineering, Missouri School of Mines and 
Metallurgy, Rolla, Mo. 

A description of raw materials and methods used in 
the production of earthenware for WPA nursery schools 
is given. Factors affecting design and decoration of such 
ware are discussed, together with the solution to the prob- 
lem as worked out by the cooperating Missouri projects 


BALTIMORE MUSEUM OF ART 


(1) Ninth National Ceramic Exhibition; (2) Early Chinese Ceramic 
Art; and (3) Maryland State Artist Exhibition: Painters, sculptors, 
and etchers at work 


Wednesday Afternoon, April 2, 1941: 


2:00 P.M. 
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ART DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: Parlor M 
Thursday Forenoon, April 2, 1941: 9:00 A.M.-12:00 M. 


14. Symbolism in Chinese Porcelain Decoration 17. Research Problems in an Archeological Ceramic Labora- 
By CHAo MinG CHEN: 339 East 29th Street, Baltimore, tory 

Md. 

Mr. Chen, who is from Foochow, China, established his By FREDERICK R. MATSON: Michigan State Museum, 
business in the United States in 1920. He has made a life- University of Michigan, Ann Arbor, Mich. 
time study of Chinese ceramic art, and collectors visit his 


shop from all parts of the country. 


15. Ceramic Craftsman in Today’s Market Place 18. Examination of a Chinese Temmoku Glaze and Body 
By EMMETT WHITE: Baltimore, Md. 


Mr. White’s name is well known throughout this country 
in the gift-shop trade. He is a designer and producer of ; 
metal and ceramic art objects of good taste. Using a fragment of authenitic temmoku ware with 

‘“‘hare’s fur’? glaze, a microscopic examination of the body 

16. Concepts of Art Expression Contributed by Contem- and glaze was made. The results of a qualitative spectro- 

porary Painters graphic analysis of the glaze chipped from the body is also 

By CLARA K. NELSON: Department of Ceramic Art, New reported. The probable method of producing this ware is 
York State College of Ceramics, Alfred, N. Y. discussed. 


By W.H. Earuart: 42 Orchard Lane, Columbus, Ohio 


ART DIVISION PROGRAM 
LOCKE INSULATOR PLANT 


Tunnel and muffle kilns, vacuum mills, throwing, and large and 
small casting 


Thursday Afternoon, April 3, 1941: 2:00 P.M. 


FREER ART GALLERY, WASHINGTON, D. C. 


(Thirty or more required for bus trip) 
Friday Forenoon, April 4, 1941: 9:00 A.M.-12:00 M. 


POTTER’S ROUND TABLE 


Baltimore Museum of Art 
Lecture and Demonstration of Pottery Making 


Friday Evening, April 4, 1941: 8:00 P.M. 
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ENAMEL DIVISION PROGRAM 


Chairman: 


J. D. Tetrick, R. & H. Chemicals Dept., Ceramic Divi- 


sion, E. |. du Pont de Nemours & Co., — Amboy, N. J. 
i 


Secretary: D.G. Bennett, Mellon Institute, 


Program Committee 


ttsburgh, Pa. 


R. L. Fellows, Chairman; Chicago Vitreous Enamel Product Company, Cicero, Ill. 


F. L. Michael, 


Lord Baltimore Hotel: 
Tuesday Forenoon, April 1, 1941: 


9:30-10:00 A.M. 
1. Solubility of Zirconia in Soda-Borosilicate Glasses 


By BurNnHAM W. KING, JR., AND ANDREW I. ANDREWS: 
Department of Ceramic Engineering, University of IIli- 
nois, Urbana, IIl. 


The solubility of zirconia at 1500°F. and at 2200°F. was 
determined for glasses containing Na2O, B.O;, Al,O;, and 
SiO,. The solubility at the same temperatures was also 
determined for glasses containing equal parts of boric 
oxide and silica and one or more of the following constitu- 
ents in quantities of 10, 20, or 30%: LixO, Na,O, KO, 
MgO, CaO, SiO:, BaO, ZnO, Al,O3, CaF2, and Na;AIFs. 


10:00-10:30 A.M. 
2. Development of Opacity in Zirconia Enamels 


By BurRNHAM W. KING, JR., AND ANDREW I. ANDREWS: 
Department of Ceramic Engineering, University of IIli- 
nois, Urbana, III. 


Opaque zirconia-bearing enamels are divided as follows 
into two general types: (1) those whose opacity is due to 
the undissolved residue of the zirconia added in the raw 
batch, and (2) those whose opacity is due to the crystal- 
lization of a zirconia compound during firing. Illustra- 
tions of the different types and the quantity, identity, and 
appearance of the materials causing opacity in representa- 
tive samples of each group of enamels are given. 


10:30-11:00 A.M. 


3. Comparison of Antimony- and Zirconium-Bearing, Cover- 
Coat White Enamels 


By M. J. BAHNSEN AND H. P. Davis: 
poration, Cleveland, Ohio 


Ferro Enamel Cor- 


lloy Manufacturing Company, Niagara Falls, N. Y. 
eneral Electric Company, Erie, Pa. 


Florentine Room 
9:30 A.M.-12:00 M. 


The properties of these two types of enamels are dis- 
cussed. Emphasis is placed on the difference in the 
mechanism of opacification and the effect of variation in 
firing on the reflectance and color. 


11:00-11:30 A.M. 
4. Observations of Enamel Strength 


By E. W. DietTERLE: Century Vitreous Enamel Com- 


pany, Chicago, IIl. 


Ground-coat enamel was applied to strips on one side of 
20-gauge, sheet-steel enameling stock, and the strength of 
the enamel was determined by cross bending for variations 
of enamel thickness and firing time and temperature. The 
sheet-steel strips were first tested in cross bending, up to 
the yield point, before these strips were enameled. The 
difference between the after and before cross-bend values 
gave the strength of the enamel under the various testing 
conditions. The enameled strips, on one side only, were 
tested in tension and compression, respectively. 


11:30 A.M.-12:00 M. 


5. Relation of Coefficient of Expansion to Impact Resistance 
of Porcelain Enamels 


By RoGER L. FELLOws AND P. M. WHEELER: Chicago 


Vitreous Enamel Product Company, Cicero, III. 


By means of the test procedure of the tentative standard 
impact test adopted by the Porcelain Enamel Institute, 
cylinders, coated with several experimental and commercial 
enamels, were tested and compared. The important facts 
noted were the effect of cubic thermal expansion on the re- 
sistance, the importance of the ground coat to the resist- 
ance of any one cover enamel, and the wide variation be- 
tween cover enamels in resistance to impact. 


ENAMEL DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 
Tuesday Afternoon, April 1, 1941: 


2:00-2:30 P.M. 


6. Effect of Variations in Firing Treatment on Physical Prop- 
erties of Dry-Process Enamels 


By R. R. DANIELSON AND PERRY McCo.Liom: Metal & 


Thermit Corporation, Carteret, N. J. 


Studies have been made on the effect of varying firing 
treatment on the properties of dry-process enamels, in- 
cluding reflectance, acid resistance, and the resistance to 
surface abrasion and staining. 


Florentine Room 
2:00 P.M.-5:00 P.M. 


2:30-3:00 P.M. 
7. Advantages of Treated Water in the Enamel Industry 


By N. H. 
Ohio 


Davidson Enamel Company, Clyde 


A method of treating a very hard water for use in the 
pickle room and mill room is described. The reactions 
taking place during purification and the method of regener- 
ation are given. The cost of operation and advantages of 


the use of treated water are discussed. 
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3:00-3:30 P.M. 


8. Study of Changes of Physical and Chemical Properties of 
a Cleaner Bath with Use 


By J. M. ZANDER: Chicago Vitreous Enamel Product 
Company, Cicero, II. 


This study constitutes an investigation of the changes 
that occur in some of the initial physical and chemical prop- 
erties of an alkaline cleaner bath with use. Considera- 
tion is given not only to the effect of the cleaning of ware 
over a period of time on such properties of a cleaner bath 
solution as pH, specific gravity, chemical activity, and 
composition but also to a possible correlation of these 
changes with respect to cleaner bath efficiency. The data 
presented indicate a continual change in the initial proper- 
ties of the cleaner bath solution, but the trend of the 
changes is not necessarily progressive in the same direction. 
An analysis of the curves and photographs showing the 
changes in properties also reveals a common point which is 
probably significant of a radical change in the cleansing 
ability of a cleaner bath. 


3:30-4:00 P.M. 


9. Recent Chemical Ideas in Handling Porcelain Enameled 
Sheets 


By D. J. BENOLIEL: Quaker Chemical Products Corpora- 
tion, Conshohocken, Pa. 


An outline of the theory and facts is presented on the 
proper oiling of sheet steel for shipment from the mill. 
Recent work tends to show easier cleaning and more rapid 
pickling when this is done. 

A study on various types of fats used in drawing is re- 
viewed as well as the unsuitability of some compounds 
because of difficulties in cleaning and metal finishing 
New chemicals and methods are presented for pre-cleaning 
ware before it reaches the pickle room, utilizing wetting 
agents and solvents. 

Pickle-room troubles and the extent of the liability of 
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the alkaline cleaner used therein are discussed, and sug- 
gestions are given on emulsifiers, wetting agents, and soaps 
used in alkaline cleaners, with particular stress on their 
misuse in many places. 


4:00-4:30 P.M. 


10. Application of Novel Method of Measuring Set to the 
Solution of Ground-Coat Dipping Problems 


By H. L. Cook ann C. H. Wo.tFr: The O. Hommel Com- 
pany, Pittsburgh, Pa. 


Of all the operations that are performed in the enameling 
shop, the one that is most difficult to control and which 
has to be done by ‘‘cut-and-try”’ means is the setting up of 
enamels for dipping; This difficulty occurs because there 
has been no practical accurate method for measuring the 
set of the enamel. Practical experience indicates that 
viscosity is no sure guide to the set or the dipping weight. 

This method, presented at the Toronto Meeting of 
The Society, is a simple means of determining the set or 
yield value of the enamel. It is accomplished by deter- 
mining the apparent specific gravity of the enamel slip 
with a suitable hydrometer and by comparing that with 
the true value for the specific gravity. Calculations 
give a numerical value for the value of the set or yield 
point. The measurements are accurately reproducible, 
and dipping weights have' been found to correlate quite 
well with the set or yield point. The results are given of 
tests in laboratory and plants 


4:30-5:00 P.M. 


11. The New Enamel Bibliography Being Published by the 
Enamel Division 


By J. E. ROSENBERG: The O. Hommel Company, Pitts 


burgh, Pa. 
The work of compiling the Bibliography has been com- 


pleted. The discussion will give an outline of the scope of 
the work and plans for future editions 


ENAMEL DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 
Wednesday Forenoon, April 2, 1941: 


9:30-10:00 A.M. 
12. Surface Defects on Sheets and Their Effect on Enameling 


By JoHNn A. ECKEL AND PETER A. REYNOLDS: Carnegie- 
Illinois Steel Corporation, Gary Sheet Mill, Gary, Ind. 


A description, together with photographs, is presented 
of the more common surface defects found on continuous- 
mill enameling sheets. Proper nomenclature for these 
defects and how they perform under enameling conditions 
are given. 


10:00-10:30 A.M. 
13. Hydrogen in Enameling Stock 


By C. A. ZApFFE: Battelle Memorial Institute, Colum 


bus, Ohio 


An extension of earlier work is presented to clarify some 
aspects of hydrogen in enameling stock and to convey to 
enamelers recent developments regarding hydrogen in 
steel. Hydrogen analyses, made by a modified vacuum- 
fusion technique, are given to show the principal periods 
and fluctuations of hydrogen absorption and desorption by 
the steel base during ordinary enameling procedure. The 
phenomenon of reboiling is given particular attention, and 
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Florentine Room 
9:30 A.M.-12:00 M. 


the behavior of different steels is discussed from the stand- 
point of microstructure, macrostructure, type of fabrica- 
tion, and heat treatment relating to their effect on hydrogen 
occlusion and diffusion. An important role in reboiling, 
played by the surface condition of the enameling stock as 
received from the mill, is identified. Recommendations 
are made for preventing the occurrence of hydrogen- 
caused defects. : 


10:30-11:00 A.M, 


14. Investigation of Fish-Scale Phenomena 


By W. W. HIGGINS AND W. A. DERINGER: A. O 
Corporation, Milwaukee, Wis. 


Smith 


Some of the characteristics of fish scaling are discussed, 
and it is established that fish scaling is accompanied by the 
evolution of gas. 

Three factors which were believed to influence the tend- 
ency to fish scale were investigated. (1) Base metal: 
The metallurgy of the steel and the effect of cold work- 
ing on steel is explored. (2) Clay in the enamel: The 
effects of various types of clays on fish scaling are consid- 
ered. (3) Furnace atmosphere: The effects of various fur- 
nace atmospheres are investigated. 
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11:00-11:30 A.M. 
15. Fish Scaling and Chipping 
Battelle Memorial 


By C. A. ZApFFE AND J. L. YARNE: 
Institute, Columbus, Ohio 


Additional proof is added to that of earlier work to show 
that hydrogen effusing from the enameled sheet is the 
cause, probably without important exception, of chipping 
phenomena (aside from mechanical mishandling). The 
physical differences of the defects are shown to be caused 
by differences in the enamel and in the nature of the gase- 
ous effusion. Fracture of the enamel by the gas thus may 
vary in appearance from the minute “shiner” through the 
“‘process fish scale’”’ and the larger fish scale, the ‘‘jumper”’ 
and chip, finally to the platelike defect that bares large sur- 
faces of the metal and suggests poor adherence. Im- 
portant functions of the oxide layer, effects of pretreatment 
of the steel and type of steel, and the absorption of hydro- 
gen from the slip during firing, are discussed and illustrated 
by experiment. The relation of fish scaling to reboiling is 
established, thereby proving that both phenomena are 
primarily hydrogen functions. Hydrogen analyses are 
presented to show that the behavior of enameling stock in 


its relation to fish scaling conforms to the hydrogen theory 
and to the postulates presented in the earlier studies. 

11:30 A.M.-12:00 M. 

16. Scratch Blisters 


By C. A. ZAPFFE AND J. L. YARNE: 
Institute, Columbus, Ohio 


Battelle Memorial 


The occasional occurrence in industry of blisters overly- 
ing scratchmarks on the underlying steel sheet is shown to 
be connected with hydrogen contained in the steel. The 
action of the gas is similar to that in causing various defects 
along the edges of enameled ware. The principal sources 
of that hydrogen are investigated, and it is shown that 
“scratch blisters’? can be obtained or avoided at will by 
controlling the type of scale on the sheet and the hydrogen 
absorption by the sheet during preparation for enameling. 
Variation in the type of scale on commercial sheet is found 
to be the controlling factor in industrial occurrence of the 
defect. Electrochemical effects occurring during cleaning 
by pickling are discussed, and some relations of the nickel- 
dip process to production of scratch blisters are demon- 
strated. 


Enamel Division Luncheon and Business Meeting 


Lord Baltimore Hotel: Florentine Room 
Wednesday Noon April 2, 1941: 


12:00 M.-2:00 P.M. 


ENAMEL DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 
Wednesday Afternoon, April 2, 1941: 


2:00-2:30 P.M. 
17. Moving Pictures of Enamel Defects 


By ANDREW I. ANDREWS: Department of Ceramic Engi- 
neering, University of Illinois, Urbana, III. 


Moving-picture micrographs will be shown of the actual 
occurrence of tearing, fish scaling, reboiling, blistering, and 
copperheading. 


2:30-3:00 P.M. 


18. Iron Oxide in Enamel Glass as Dissolved from the Metal 
Base 


By ANDREW I. ANDREWS AND H. R. Swirt: Department 
of Ceramic Engineering, University of Illinois, Urbana, 
Til. 


The iron oxide content of an enamel glass was measured 
by the use of a predetermined curve, iron oxide vs. index of 
refraction. The iron content of the glass at the interface 
between the enamel and the iron rises sharply in the early 
stages of firing to a value close to the solubility limit of the 
glass, after which it gradually falls to a constant value. 
At the surface, the iron content remained low until that at 
the interface decreased, whereas the former correspondingly 
increased. Cobalt additions resulted in a lower iron con- 
tent in solution at the interface but increased the dendrite 
content of the glass; a decrease in the cobalt resulted in 
the opposite effect. There was a direct relation between 
the amount of cobalt, the amount of dendrites, and the ad- 
herence. The effects of temperature and thickness of 
application are given, and the results are discussed. 


Florentine Room 
2:00 P.M.-5:00 P.M. 


3:00-3:30 P.M. 


19. Observations on Effect of lron Oxide on Tensile Strength 
of Porcelain Enamel Sheet-lron Ground Coat 


By A. M. JOHNSEN AND J. J. CANFIELD: American Rolling 


Mill Company, Middletown, Ohio 


This investigation was conducted for the purpose of de- 
termining whether iron oxide affected the tensile strength 
of enamel. The results indicate that ferric oxide apprecia- 
bly reduces the enamel strength and ferrous oxide may 
have an even greater effect. The possible relation of chip- 
ping of the enamel to the iron oxide content is noted. 


3:30-4:00 P.M. 


20. Cause of Pinholes and Some Related Defects in Enamel 
Coatings on Cast Iron 


By C. A. ZApFFE AND C. E. Sis: Battelle Memorial 


Institute, Columbus, Ohio 


Earlier confusion in identifying hydrogen as the pre- 
dominating cause of certain defects in enamel on cast iron 
is shown to be due largely to the close association of carbon 
and hydrogen in cast iron and steel. The principal relation 
of carbide and graphite to enameling defects is the release 
of hydrogen from the carbon during enamel firing. The 
much-discussed ‘‘chill layer’ therefore is important chiefly 
because this layer often contains hydrogen that is bound to 
the carbon in the cementite. Experiments show that re- 
gardless of the depth or nature of the surface chill no pin- 
holing or blistering results during firing at 725°C. when 
hydrogen is absent. 
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Sources of the hydrogen that causes the defacement are 
found chiefly in melting and in casting. The low oxygen 
pressure of molten cast iron favors hydrogen absorption. 
Moisture in the atmosphere, in the charge, or chemically 
combined in the rust on scrap provides the greatest quanti- 
ties of the gas, and moisture and organic materials in the 
mold are also prolific sources of hydrogen for absorption by 
theiron. At ordinary temperatures, rusting is often harm- 
ful. 

Flushing the melt with a dry, hydrogen-free gas, such as 
nitrogen, removes the dissolved hydrogen, and defects 
during subsequent enameling will not occur unless hydro- 
gen is obtained later from other sources. Chipping phe- 
nomena probably are caused chiefly by hydrogen effusion, 
just as are analogous defects in sheet-steel enameling. 


4:00-4:30 P.M. 


21. General Description of an Automatic Enameling Fur- 
nace Designed for Controlled Oxidation Firing 
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By W.G. Martin: A. O. Smith Corporation, Milwaukee, 

Wis. 

A description is given of a unique enamel firing furnace 
designed to make use of the controlled oxidation firing 
process. There is a brief discussion of the problems dic- 
tating the design, and the special atmosphere generator 
is described 


4:30-5:00 P.M. 


22. Molybdenum in Enamels: Il, Adherence Produced 
with Soluble and Insoluble Molybdates 


By Karv_ Kautz: Climax Molybdenum Company of 
Pennsylvania, Langeloth, Pa. 


This investigation reports experiments made with 
molybdenum trioxide, ammonium molybdate, sodium 
molybdate, calcium molybdate, barium molybdate, and 
lead molybdate as mill additions. The properties of these 
compounds and their behavior as mill additions, with or 
without the addition of antimony compounds, are given. 
Typical smelter batches and mill batches are included. 


ENAMEL DIVISION PROGRAM (concluded) 


Lord Baltimore Hotel: 
Thursday Forenoon, April 3, 1941: 


9:30-10:00 A.M. 


23. Relation of Particle Sizes of Frit and Color Oxides to 
Color Properties of Porcelain Enamels 


By ANDREW I. ANDREWS AND RALPH L. Cook: Depart- 
ment of Ceramic Engineering, University of Illinois, 
Urbana, IIl. 


The effects of variations in the particle size of a typical 
green and a typical blue color stain in sized fractions of a 
representative clear frit were studied. Microscopic ex- 
aminations were made of the sized fractions, and photo- 
micrographs of the respective fields are presented. The 
color characteristics of the enameled panels were deter- 
mined on a continuous recording spectrophotometric 
photometer. It was found that a frit particle, 45 to 75u, 
in combination with a color particle of less than 5yu, gave 
the optimum color characteristics. It was further indi- 
cated that color particles larger than 5y seriously impaired 
the resulting color. 


10:00-10:30 A.M. 

24. Porcelain Enamel as a Protective Coating for Hot-Water 
Tanks 

By D. R. Gorercuius: 
land, Ohio 


Ferro Enamel Corporation, Cleve- 


The suitability of both zinc and porcelain enamel as 
protection for water storage tanks is discussed giving test 
methods and results of simulated service tests. 


10:30-11:00 A.M, 
25. Use of Liquid Surfaces as Standards of Specular Gloss 


By Dwicut G. MoorRE AND RICHARD S. HUNTER: Na- 


tional Bureau of Standards, Washington, D. C. 


It is possible to flow a film of any one of several liquids 
on the rough ground or sandblasted face of a black ceramic 
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Florentine Room 
9:30 A.M.-12:00 M. 


body and use the surface of the film as a standard of specu- 
lar gloss. The specular gloss of the film may be computed 
from the angle of reflection and the refractive index of the 
liquid by means of the Fresnel equation. The technique 
described was developed for use with the Hunter multi- 
purpose reflectometer to avoid the inaccuracies of specular 
gloss measurements which result when the polished black- 
glass surfaces heretofore employed as working standards 
become abraded in use. 


11:00-11:30 A.M. 


26. Examples of Color Measurement with the Multipurpose 
Reflectometer and Tristimulus Filters 


By RICHARD S. HUNTER: National Bureau of Standards 


Washington, D. C. 


Used with tristimulus filters, the multipurpose reflectom- 
eter will compare the colors of pairs of spectrally similar 
specimens. (R. S. Hunter, ‘‘“Multipurpose Photoelectric 
Reflectometer,’’ Jour. Research Nat. Bur. Stand., 25, 581- 
618 (1940); R.P. 1345; also in Jour. Opt. Soc. Amer., 30, 
536 (1940).) Examples will be shown of the application 
of the instrument to such specimens for the measurement 
of (1) ICI trilinear coordinates, x and y; (2) uniform- 
chromaticness-scale trilinear coordinates, a and £6; (3) 
amount of color difference between two specimens, AE; 
(4) whiteness, W; and (5) yellowness, Yel. The types of 
measurements for (4) and (5) are used chiefly for near- 
white specimens. 

When, however, the specimens compared are spectrally 
dissimilar, errors result from the spectral disparity between 
the ICI standard observer and the source-filter-photocell 
combinations used in the instrument. It is therefore 
necessary sometimes to make a preliminary study of a 
problem to discover whether these errors are important; 
in spite of this limitation, the reflectometer, with filters 
in their present stage of development, has been found to 
provide the most rapid method of color measurement 
available for many problems. 
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11:30 A.M.-12:00 M. 


27. Montmorillonite as a Substitute for Bentonite in Enamel 
Slips 
By FRANK ZvANUT: Ferro Enamel Corporation, Cleve- 
land, Ohio 
A clean white montmorillonite from Texas is being used 
in place of bentonite with excellent results in cover-coat 
and ground-coat enamels. Among its advantages are 
extreme purity, uniformity of set on aging, and freedom 
from blistering in antimony-free enamels. 


12:00-12:30 P.M. 


28. An Instrument for Studying the Fine Texture of Ceramic 
and Other Surfaces 


Glass Division Program 


By F. W. Apams, LEE DEvoL, AND H. R. LETNER: Mellon 


Institute, Pittsburgh, Pa. 


The fine texture of various hard surfaces may be readily 
measured using a tracing point and optical lever in a profilo- 
graph of new design. Variations of 0.000001 in. can be de- 
tected in the surface and topographic or relief maps can be 
prepared at magnifications up to 6000. The high ac- 
curacy is obtained with no more difficult machine work 
than the simultaneous lapping of two tapered bearings 
mounted on the same shaft. By supporting the tracing 
point and its mirror on torsion elements of special design, 
the instrument is rendered relatively insensitive to vibra- 
tion and given an unusually high resolving power. The 
kind of results obtained is illustrated by profilograms of 
chalkboards having various writing and erasing char- 
acteristics and by a topography of a ground glass surface. 
(Samples of the chalkboard surfaces will be shown.) 


GLASS DIVISION PROGRAM 


ecretary: 
Ceramics, Alfred, N. A 


Program Committee 


W.R. Lester, Maryland Glass Corporation, Baltimore, Md. 
S. R. Scholes, Department of Glass Technology, New York State College of 


A. K. Lyle, Chairman; Hartford-Empire Company, Hartford, Conn. 
W. C. Taylor, Corning Glass Works, Corning, N. Y 


Lord Baltimore Hotel: 
Tuesday Forenoon, April 1, 1941: 


9:30-9:55 A.M. 
1. Effect of Light on the Color of lron-Bearing Glasses 


By A. E. BapGER AND A. OrTroson: Department of Ce- 
ramic Engineering, University of Illinois, Urbana, III. 


Various glasses containing sma!l amounts of iron oxide 
were exposed to light from a carbon arc and from a quartz- 
mercury are and also to sunlight and X rays. A study was 
made of the color changes that occurred, using a spectro- 
photometer. 


10:00-10:20 A.M. 
2. New Methods of Cleaning Glass Sands 


By JoHN DASHER AND OLIVER C. Ratston: Nonmetals 
Division, U. S. Bureau of Mines, College Park, Md. 


A discussion is presented of the various forms of iron- 
bearing impurities in glass sands and methods for the re- 
moval of each type of impurity, with emphasis on the 
attrition scrubber, froth flotation, and agglomeration. 
The equipment and operating items that make up costs are 
listed, and detailed results of various treatments on differ- 
ent sands are included. 


10-25-10:50 A.M. 


3. Effect of Storage Conditions on Weathering and Chemi- 
cal Durability of Commercial Glass Containers 


By J. S. Owens anv E. C. EMANvUEL: Armstrong Cork 


Company, Lancaster, Pa. 


Flint bottles of different chemical compositions were 
stored empty, capped and uncapped, for periods up to 
twelve months at (1) 100°F., 80% relative humidity; (2) 
130°F., 10% relative humidity; and (3) normal room tem- 


Calvert Room 
9:30 A.M.-12:00 M. 


perature and humidity. The effect of storage was deter- 
mined by visual examination and by tests of the alkali ex- 
traction by water at 50° and 120°C. Photomicrographs 
of weathered bottle surfaces were made. Important fac- 
tors in the weathering and chemical durability of empty, 
commercial glass containers stored under these conditions 
are discussed. 


10:55-11:05 A.M. 


4. Factors Influencing Autoclave Chemical Durability Tests 
of Glass Containers 


By A. HERMAN: Joseph E. Seagram & Sons, Incorpo- 
rated, Seventh Street Road, Louisville, Ky. 


Various factors affect the results obtained in the auto- 
clave chemical durability tests, such as the time and tem- 
perature of extraction and impurities in the distilled-water 
leaching medium. These factors are discussed with par- 
ticular emphasis given to distilled-water impurities. 
Glass containers of a wide range of durability were tested, 
using water containing various known impurities. The 
effects on the results are listed in tables. Conclusions are 
drawn as to the degree of standardization of time, tempera- 
ture, and purity of distilled water necessary to obtain uni- 
form results with the test. 


11:10-11:30 A.M. 


5. Investigation of Variable Factors in Accelerated Auto- 
clave Chemical Durability Tests 


By J. S. OWENS AND E. C. EMANUEL: 
Company, Lancaster, Pa. 


Armstrong Cork 


An investigation was made of certain factors which in- 
fluence the reproducibility of autoclave chemical dura- 
bility tests. These factors include the method of prepara- 
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tion and the purity of the water used, the rinsing procedure, 
the volume of solution used, and variations in the test 
temperature and in the duration of the different periods of 
the heat cycle. The effect of the internal area of the con- 
tainer on the test result was determined, and suggestions 
are presented for increasing the reliability of the tests. 


11:35 A.M.-12:00 M. 


6. Method of Testing Surface Alkalinity of Glass Bottles 


By A. J. LIEBMANN AND M. ROSENBLATT: Schenley Dis- 
tillers Corporation, 350 Fifth Avenue, New York, N. Y. 
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(1) A description is given of a reliable and reproducible 
analytical method for testing the small amount of alkali 
derived from the glass by titration. (2) The magnitude 
and type of extraction of various commercial glasses by 
neutral alcoholic liquids during the accelerated test is 
determined, and a method of sealing alcoholic liquids in 
bottles during tests run above the boiling point is de- 
scribed. (3) The conditions of the test are determined for 
extracting alkali of the same order of magnitude as in (2), 
using water as a leaching medium. (4) A correlation of 
the results on accelerated tests with visible flaking phe- 
nomena is presented. (5) The effect of the size of the 
glass container on the magnitude of extraction is noted 


Glass Division Luncheon and Business Meeting 
Lord Baltimore Hotel: 
Tuesday Noon, April 1, 1941: 


Calvert Room 
12:30 P.M.-1:45 P.M. 


GLASS DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 
Tuesday Afternoon, April 1, 1941: 


2:00-2:30 P.M. 


7. Analysis of Gases Dissolved in Glass and Gases Present 
in Seeds 


By Hucu A. SHADDUCK AND ARTHUR VAN ZEE: Owens- 


Illinois Glass Company, Toledo, Ohio 


The procedure for analyzing gases dissolved in glass 1s 
described, and some typical results for flint glass are shown. 
A brief account of a micromethod for determining gases 
present in seeds is presented together with some of the data 
obtained. 


2:35-2:50 P.M. 
8. Cord Analysis 


By J. C. TURNBULL: Preston Laboratories, Butler, Pa. 

In the separation of fine glass powders according to den- 
sity differences, greatly improved results are obtained by 
means of a stroboscopic light so that the position and mo- 
tion of the glass particles in the suspending liquid can be 
seen while the centrifuge isin motion. The density spread 
of the powder and a curve giving the distribution in density 
may thus be obtained rapidly. This procedure is valuable 
as a quick check on glass quality. 

The technique of obtaining separated samples has been 
improved, and these samples have been analyzed chemi- 
cally with interesting results. Generalizations from data 
up to the present time indicate that the majority of cords 
in bottle glass, which appear conspicuous and under con- 
siderable strain in the polariscope, are batch cords and do 
not have their origin in aluminous refractory solution. 


2:55-3:15 P.M. 


9. Formation of Apatites in Opal Glasses and Bone China 


By WortpeMAaR A. WeyL: Department of Ceramics, 
Pennsylvania State College, State College, Pa. 
The formation of apatite minerals is discussed, and it is 
shown that apatites form a phosphate opal glass. On this 
basis, the characteristic properties of this group of opal 
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glasses can be understood. Suggestions are made to 
overcome difficulties in the production of phosphate opal 
glasses, especially those of the heat-resisting type. In con- 
nection with this problem, the translucency of bone china 
is examined. 


3:20-3:35 P.M. 
10. Phosphate Glasses and Some Characteristic Properties 


By N. J. anp W. A. Department of 
Ceramics, Pennsylvania State College, State College, Pa. 


The properties of pure phosphate glasses as base glasses, 
especially those for colored oxides, are discussed. Con- 
sidering the influence of alumina on the resistivity of phos- 
phate glasses in many new applications outside the opti- 
cal field, aluminum-phosphate glasses were studied in 
various combinations. Glasses containing up to over 90% 
of aluminum phosphate and no monovalent fluxes, or, in 
many cases, no bivalent fluxes, could be obtained within 
the range of normal melting temperatures. The structure 
of crystalline aluminum phosphate with its striking simi- 
larity to the quartz structure offered a significant subject of 
comparison. The potential uses of glasses and fluxes in 
the electrical industries are examined in connection with 
the characteristic properties of aluminum-phosphate 
glasses. Of other phosphate glasses of similar type, iron- 
phosphate glass seems to be of primary interest. 


3:40-3:55 P.M. 


11. Phosphorous Compounds as Reducing and Fining 
Agents for Glasses 


By W. A. WeEyL AND N. J. Kreip_: Department of 
Ceramics, Pennsylvania State College, State College, Pa. 


The usual fining agents are based on the evolution of 
oxygen at high temperatures and therefore cannot be ap- 
plied to glasses to be melted under reducing conditions. 
Phosphorus and phosphides have been found to be suitable 
fining agents for heat-absorbing and copper ruby glasses. 
These agents reduce and fine the glasses simultaneously. 


— 
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9:30-9:55 A.M. 


12. Effect of (a) Barium Oxide and (6) Zinc Oxide on 
Physical Properties of a Typical Soda-Dolomite-Lime- 
Silica Glass 


GENERAL RESEARCH LABORATORY, Owens-Illinois Glass 
Company, Toledo, Ohio 


To a base glass containing 14% of sodium oxide, 12% of 
dolomite lime, and 74% of silica, (1) barium oxide and (2) 
zinc oxide were systematically substituted for (a) Na,.O, 
(6) CaO + MgO, and (c) SiO, in amounts of 1, 3, and 5%. 
The effects of these substitutions on such physical proper- 
ties as liquidus temperature, viscosity, deformation tem- 
perature, density, fiber softening point, coefficient of ex- 
pansion, and the resistance of the glasses to dilute acid 
and distilled water are presented. 


10:00-10:15 A.M. 

13. Resume of Utilization of Flat Glass Products 
By R. A. MILLER: Pittsburgh Plate Glass Company 
Pittsburgh, Pa. 


10:20-11:05 A.M. 
14. Summary of Work on Atomic Arrangement in Glass 


By B. E. WarREN: Department of Physics, Massachu- 
setts Institute of Technology, Cambridge, Mass. 


The present picture of the atomic arrangement in glass 
has developed from four kinds of information, namely, 
(1) laws of crystal chemistry, (2) X-ray diffraction study 
of glass, (3) various measured physical properties of glass, 
and (4) kinds of materials and the ranges of composition in 
which glassforming properties exist. X-ray diffraction 
studies establish the predominant type of bonding in the 
glass; for example, the tetrahedral bonding in silicate 
glasses. Secondary structural features, such as those 
which change with annealing or conditioning, do not show 
up in the X-ray pattern. Most of the proposed structures 
are those (1) which are suggested and partially substantiated 
by X-ray studies, (2) which fit the laws of crystal chemistry 
and (3) which seem best able to explain the physical proper- 
ties of the glass. 

The preliminary theory of immiscibility in glass systems 
has been extended to include a study of the temperature 
dependence. A consideration of thermal expansion in 
terms of the number of glassforming bonds allows a simple 
correlation between thermal-expansion coefficients in the 
silica-boric oxide and the soda-boric oxide systems. The 
same kind of considerations as those used in discussing im- 
miscibility may be used to give a quantitative treatment of 
the change in coordination number of the boron atom when 
boric oxide is present with soda. 


11:10-11:30 A.M. 


15. X-Ray Diffraction Studies of Some Soda-Lime-Silica 
Glasses 


By J. Bisco~: Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Mass. 


Three soda-lime-silica glasses have been studied by the 
Fourier integral method. The compositions (by weight) 
are as follows: 


SiO: CaO 
0.683 0.206 0.109 
763 . 124 .114 
.694 102 202 


The radial distribution curves of the three compositions 
are similar. The first, and only, peak which is resolved 
occurs at about 1.62 .a.u. This distance corresponds to the 
silicon-oxygen distance. The area of the peak indicates 
that there are four oxygens about each silicon. The re- 
maining peaks on the curves are not resolved. A peak 
would be expected, however, at 2.65 a.u. corresponding to 
the distance between oxygens of the same silicon-oxygen 
tetrahedron. The area of this peak can be calculated from 
the composition of the glass. A peak would also be ex- 
pected at about 2.7 a.u. owing to the sodium-oxygen dis- 
tance. The area of this peak would be expected to corre- 
spond to about 6 oxygens around a sodium, as was found in 
soda-silica glass. If these two peaks are drawn on the 
radial distribution curves, there remains a peak whose area 
corresponds roughly to 7 oxygens about a calcium and 
which occur at about 2.4 a.u. 

The interpretation of these distribution curves, although 
not so unequivocal as were those of the single component or 
even the binary glasses, leads to the same sort of picture of 
the atomic arrangement. Each silicon is surrounded by 4 
oxygens. Some of the oxygens are bonded to 2 silicons 
and the remainder to but one. This forms a continuous 
random network with rather large holes in which the cal- 
cium and sodium ions are located. 


11:35-12:00 M. 


16. X-Ray Diffraction and Physical Properties of Potassium 
Borate Glasses 


By RoBert L. GREEN: Research Laboratory, General 
Electric Company, Schenectady, N. Y. 


The data from X-ray studies and from measurements of 
physical properties of potassium borate glasses in the com- 
position range from 0 to 40% by weight of K;O are pre- 
sented. Calculations based on the X-ray diffraction pat- 
terns show a change from three- to four-fold coordination 
with an increase in K,0 content. Ata K,O content of be- 
tween 20 and 25%, the coefficient of thermal expansion is a 
minimum, showing that the majority of the boron atoms 
are in four-fold coordination. The curves of composition 
versus transformation point, softening point, density, and 
refractive index show a change in slope in the composition 
range of 20 to 30% of K,0. 

It is concluded that the random structure picture as well 
as the tendency for boron atoms to assume tetrahedral 
coordination in alkaline borate glasses satisfactorily ex- 
plains both the X-ray diffraction curves and the otherwise 
anomalous physical behavior of the potassium borate 
glasses. 
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2:00-2:15 P.M. 


17. Conditions Encountered During the Filling of Pressure 
Ware 


By Joun A. SHarF: 2760 Devonshire Place, N.W., 


Washington, D. C. 


Many beverages contain dissolved CO: held in solution 
by pressures above atmospheric. To fill these products 
nto pressure ware calls for mechanical systems which oper- 
ate at pressures above atmospheric. The bottles are thus 
subjected to varying conditions of internal pressure during 
their filling. Because the ware is usually warmer than the 
product, there may also be some thermal effect. The ac- 
tion of the filling machine and the closure application also 
introduces some mechanical loading. The extent and tim- 
ing of these conditions depend somewhat on the type of 
filling apparatus, but general limits can be stated to give 
some consideration as to the service demands on the ware 
during this particular operation. 


2:20-2:35 P.M. 


18. Glass Batch Mixing 


By WAYNE E. BROWNELL AND S. R. SCHOLES: 
State College of Ceramics, Alfred, N. Y. 


New York 


Laboratory methods of mixing, sampling, and analyzing 
batches are discussed. The idea of segregation by con- 
tinued mixing is shown to be fallacious. The effect of 
powdered materials is shown as an improvement in the 
rate and thoroughness of mixing. 


2:40-2:55 P.M. 
19. Amber Glass and the Role of Carbon 


By HENRY Moore AND S. R. SCHOLES: 
College of Ceramics, Alfred, N. Y. 


New York State 


Melting experiments, employing batch materials free 
from sulfur and pure carbon in the form of sugar, demon- 
strate that carbon is not retained asacolorant. The value 
of carbon as a reducing agent in sulfur-bearing batches is 
confirmed, and the effect of iron is experimentally shown. 


3:00-3:15 P.M. 
20. Tantalum Glass: K:O-Ta.O;-SiO: Series 


By K.-H. SuN AND ALEXANDER SILVERMAN: Department 
of Chemistry, University of Pittsburgh, Pittsburgh, Pa. 
The partial molal volume and refractivities, based on the 

Gladstone-Dale and the Lorentz-Lorenz formulas of 

potassia-tantala-silica glasses, have been evaluated from 

the experimental data of density and refractive index. 

Equations and constants are available for the calculation 

of volume and refractivities from composition, and the 

density and refractive index may therefore be computed. 

The interionic distances of Ta-O, Si-O, and K-O, calculated 

from the refractivity data, agree favorably with known 

measured values. Tantala, as compared with silica and 
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phosphorus pentoxide, is a poor ‘‘network former.’’ The 
high oxygen-to-tantalum ratio and the relatively large Ta- 
O distance result in the formation of new singly bonded 
oxygens and a glass that is loose in structure. The range 
of composition, which was limited by a fixed melting temp- 
erature (1400°C.), extends from 21 to 38% of potassium 
oxide, 5 to 36% of tantala, and 39 to 71% of silica. 


3:20-3:35 P.M. 
21. Elastic Aftereffects and Dielectric Absorption in Glass 


By NELSON W. TayLor: Department of Ceramics, Penn- 
sylvania State College, State College, Pa. 


Von Schweidler’s theory of dielectric absorption and 
Taylor and Doran’s theory of the delayed elastic effect in 
glasses are shown to be mathematically of the same form 
and to lead to the same conclusions regarding the constitu- 
tion of glass. They are also in accordance with the “‘ran- 
dom network’”’ picture of glass as based on X-ray diffraction 
studies. The intimate relation, in the molecular sense, be- 
tween the elastic and dielectric phenomena is demon- 
strated, and an explanation is offered for the ‘“‘principle of 
super-position’’ as applied to these phenomena. 


3:40-4:00 P.M. 


22. Characteristic Interference Patterns of Plate and Window 
Glass 

By F. W. ADAMS AND P. W. FRENCH: 
Pittsburgh, Pa. 


Mellon Institute, 


A simple laboratory procedure has been developed for 
quickly distinguishing window glass from plate glass by 
means of interference patterns with monochromatic illumi- 
nation. Small samples may be readily identified. Com- 
mercial samples of plate and window glass have been ex- 
amined by this method, and representative patterns are 
presented 


4:05-4:25 P.M. 


23. Improved Methods of Applying and Melting Batch in 
Glass Tanks 

By L. S. LONGENECKER: 
ington, Pa. 


Frazier-Simplex, Inc., Wash- 


A brief résumé is given of batch feeding methods, (1) 
a periodic lump charging, (2) continuous narrow ribbons, 
and (3) a continuous wide blanket almost the full width of 
the tank. A study is made of these batch streams through 
their melting cycle, the gas liberating period; the heat 
requirement and its source; the efficiency of the surface 
versus the submerged melting; and the effect on the speed 
of melting with increased surface exposure of the batch to 
the flame. The speed of melting may be accelerated by in- 
tensifying the flame. The influence of fast batch melting 
on the fining of glass and the result in improved quality is 
mentioned, and a report is made on operating results in 
reference to fast or ‘‘flash’’ melting. 
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SESSION ON ANALYTICAL PROCEDURES 
S. R. Scholes, Presiding Chairman 


1. Separation and Determination of Arsenic, Antimony, and 


Tin in Glass 


By G. E. F. LUNDELL: 
Washington, D. C. 


A method for the determination of arsenic, antimony, 
and tin will be described in which the glass is decomposed 
by treating it with nitric, sulfuric, and hydrofluoric acids. 
The arsenic and antimony are reduced by treating the 
sulfate solution with sulfur. After adding hydrochloric 
acid, the arsenic, antimony, and tin are separated by frac- 
tional distillation in an all-glass distilling apparatus. 
Usually the three elements are determined in the distillates 
by titration, but small amounts of arsenic are determined 
colorimetrically. 


National Bureau of Standards, 


2. Separation of Lithium from Calcium and Its Determination 
in Silicate Materials such as Clays and Glass 

By J. I. HorrMan: National Bureau of Standards, Wash- 

ington, D. C. 


Determinations of small amounts of lithium in ceramic 
materials, such as clays, glasses, and feldspars, by the J. 
Lawrence Smith method are unsatisfactory because some 
of the lithium is retained by the calcium carbonate when 
calcium is removed. A satisfactory modification of the 
Smith method has been developed in which a 3-gm. sample 
of clay can be handled, and the precipitation of calcium 
as carbonate is eliminated. 


3. Use of the Rarer Oxides in Ceramics 


By N. J. Kremp_: Department of Ceramics, Pennsylvania 

State College, State College, Pa. 

The ceramic industries have shown increasing interest in 
the use of certain oxides which were considered rare only a 
few years ago. The question of rarity deserves a brief 
discussion. The characteristic properties of zirconia, 
thoria, the rare earth oxides, and beryllia are the back- 
ground of a great number of modern applications in the 
refractory industries, in glass making, and in the opacifica- 
tion of enamels; many other subjects of interest may be 
found in the investigation of different special uses. 


4. Direct Determination of lron and Vanadium in Presence 
of Titanium 


Titanium Division, Re- 
Lead Company, South 


By S. S. AND C. A. KuMINS: 
search Laboratory, National 
Amboy, N. J. 

Improved accuracy in the determination of vanadium 
in the presence of iron and titanium was obtained by the use 
of orthophenanthroline indicator to establish vanadium in 
tetravalent form. Boiling the solution to destroy the 
indicator and subsequent titration with KMnO, gave a 
sensitivity of +0.5mg. Reduction of vanadium, titanium, 
and iron by zinc and subsequent oxidation by KMnOQO, 
may give low values owing to slow reduction of vanadium 
when more than 2 mg. are present. A silver reductor 
was used for the direct determination of iron. 


JOINT MEETING: MATERIALS AND EQUIPMENT AND WHITE WARES DIVISIONS 


Lord Baltimore Hotel: 


Tuesday Afternoon, April 1, 


Private Dining Rooms D, E, F 


1941: 2:00 P.M.-5:00 P.M. 


SYMPOSIUM ON PARTICLE SIZE 
S. S. Cole, Presiding Chairman 


For abstracts of papers, see White Wares Division Program, p. 106. 


5 (9). New Method of Purifying Water for the Ceramic 
Industry 


By W. S. Morrison: Illinois Water Treatment Com- 


pany, Rockford, IIl. 


6 (10). Particle-Size Distribution of Glazes 


By J. H. Koenic anp F. C. HENDERSON: 
Company, East Liverpool, Ohio 


Hall China 


Some Practical Aspects of Particle-Size Control 
Georgia Kaolin Company, Dry Branch, 


749). 

By S. C. Lyons: 
Ga. 

8 (12). Electrophoretic Dewatering of Clay Suspensions 

By SIDNEY SPEIL: Electrotechnical Laboratory, U. S. 
Bureau of Mines, Norris, Tenn. 

9 (13). The Electron Microscope 

By JAMES HILLIER, RCA Manufacturing Company, In- 
corporated, Camden, N. J. 
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10. Drying Ceramic Products 
By H. B. Marzen: 185 Madison Avenue, New York, 

N. Y. 

Methods are discussed which insure the duplication of 
correct drying conditions, control the uniformity and qual- 
ity in the drying operation, raise the percentage of first- 
class ware, and result in making the firing process more 
efficient and more uniform. The experience of more than 
twenty years is used in applying precision control at every 
stage of the drying operation to obtain a wide variety of 
ceramic products, such as abrasives, building terra cotta, 
tile, refractories, telephone conduit, and heavy clay prod- 
ucts. The periodic and the continuous driers are described, 
showing the similarity in the form of the drying cycle for 
each. 


11. Fractionation by Magnetic Means of Minerals Used in 
the Ceramic Industry 

By S. F. WALTON AND D. M. RAMSEY: 
Blasdell, N. Y. 


The early history of magnetism and the physical laws 
applying to magnetism are discussed. The development 
of the electro magnet, types of electro magnets, the relative 
attractability of various minerals, the magnetic suscepti- 
bility of various minerals, and the relation of susceptibility 
to commercial fractionation or separation are also shown. 
Magnetic separation may be applied to the beneficiation of 
ceramic raw materials. Case histories of laboratory work 
on the magnetic separation of ceramic raw materials and 
minerals used in the ceramic industry are given, and the 
commercial applications are explained. 


Exolon Company, 


12. Removal of lron Mineral Impurities from Clays and Sands 
by Froth Flotation; Quantitative Studies on Adsorption of 
Certain New Reagents 


Cloak Room 


9:30 A.M.-12:00 M. 


By NELSON W. TayLor, DONALD W. McCGLASHAN, AND 
WILLIAM A. SCHOLES: Department of Ceramics, Penn- 
sylvania State College, State College, Pa. 

Many factors contribute to the success or failure of 
mineral separations by the froth-flotation process. One of 
the most important of these factors is the affinity of a given 
collecting agent for the mineral surface. Reagents of the 
xanthate or thiophosphate types have little value except 
for sulfide minerals. In the search for suitable collecting 
agents for the removal of iron oxide contaminations from 
clays and sands, the affinity of certain reagents for quartz, 
clay, hematite, and limonitic minerals has been tested by 
adsorption measurements. Adsorption curves are pre- 
sented, and the important influence of the hydrogen ion of 
the solution is shown. Flotation tests are described which 
demonstrate the reliability of the adsorption technique in 
its relation to the practical flotation problem. Adsorption 
studies test the suitability of reagents, show the optimum 
conditions for their use, and aid in understanding the 
underlying mechanism of the flotation process. 


13. Power Consumed in Pugging Clays 
By J. F. McManon: New York State Ceramic Experi- 
ment Station, Alfred, N. Y. 


Studies on the influence of the temperature of pugging 
mixtures, soda ash, water content, and wetting agents on 
power necessary to pug clays are presented. 

14. Discussion on Deairing Fine Clay Bodies in Plastic Form 
By E. A. HAwK: Hawk Laboratories, Canton, Ohio 


Some new methods of deairing fine ceramic materials 
are described, and an account is given of experiments in 
processing and the results obtained. 


MATERIALS AND EQUIPMENT DIVISION PROGRAM (concluded) 
Lord Baltimore Hotel: Cloak Room 


Wednesday Afternoon, April 2, 1941: 


15. Care of Protective Equipment and Dust Control 

By J. B. LITTLEFIELD AND C. M. MEHAFFEY: Maines 
Safety Appliance Company, Braddock Avenue, Pitts- 
burgh, Pa. 


16. Industrial Health Service for the Small Plant in the 
Ceramic Industry 

By HUNTINGTON WILLIAMS, W. H. SCHULZE, AND J. M. 
McDonaLp: Baltimore City Health Department, 
Baltimore, Md. 


The potential hazards to be expected in the operation 
of a plant in the ceramic industry are described, and pro- 
vision for medical service is discussed. The availability of 
the industrial hygiene service in the state or local health 
department is explained, and the cost of the suggested 
program is also considered. 


17. Testing Performance of Mixing Equipment 
By WayNE E. BROWNELL: New York State College of 
Ceramics, Alfred, N. Y. 


Standard tests for measuring the degree of mixing ob- 
tained by dry mixing have been developed, and the in- 
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2:00 P.M.—5:00 P.M. 


fluence of different mixers and the time of mixing will be 
discussed. 


18. Multiple Tunnel Kilns 


By M.S. NELSON AND Hewitt WILSON: Electrotechnical 
Laboratory, U. S. Bureau of Mines, Norris, Tenn. 


The multiple tunnel equivalent of a single tunnel kiln, 
having the same total loading cross section and the same 
unit output, is discussed. Several advantages are indi- 
cated such as (1) faster firing cycle, (2) uniformity of heat 
distribution, (3) higher efficiency, (4) greater flexibility and 
compactness, (5) lower construction cost, and (6) lower 
energy requirements. This type of kiln is especially adapt- 
able to electric firing. Calculations for the multiple 
equivalent of any single tunnel kiln and a table of equiva- 
lents of actual kilns are presented. 


19. Determination of Consistency of Clay-Water Mixtures 
with Brabender Plastograph 

By T. N. McVay, A. W. TENCczA, AND E. C. GILL: 
versity of Alabama, University, Ala 
The consistency curves for different types of clays have 

been determined with a Brabender plastograph. 


Uni- 
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Symposium on Phase Equilibria 


9:30-9:45 A.M. 
1. Introduction 


ROBERT B. SOSMAN, Leader: United States Steel Cor- 
poration, Kearny, N. J. 


9:45-10:15 A.M. 
2. Transformations in One-Component Systems 


By DonaLp H. ANDREWS: The Johns Hopkins University, 
Baltimore, Md. 


About ten years ago, in some widely different fields of 
research, there appeared several new concepts of phase 
transformations in one-component systems. In 1930, 
Pauling pointed out that certain heats of transition be- 
tween solid phases might be due to the setting in of free 
rotation of the molecules in the crystal at temperatures 
considerably below the melting point. In order to inter- 
pret the transition between the two liquid phases in helium, 
Ehrenfest suggested the possibility of ‘‘second-order’’ 
changes in which the heat of transition and the volume 
change are zero and the transformation is marked only by 
irregularities in the differential properties such as heat 
capacity. Rutgers showed that superconductivity may 
also be related to this class of transformations. Since 
these ideas were advanced, there has been a great deal of 
discussion about the proper thermodynamic and statistical 
treatment, notably by Frenkel, Rutgers, Von Laue, Eucken, 
Epstein, Mayer and Streeter, and many others. It is 
clear that there are a large number of phase changes scat- 
tered over a wide area which cannot be accounted for in the 
older and simpler framework of phase concepts. Eucken 
lists fifty-one different systems in this category. It is 
becoming increasingly evident, therefore, that the geo- 
metric matter-space-pattern of the crystal lattice is in- 
timately linked with the energy-pattern. The tools for 
investigating the matter-space-pattern, such as the X-ray 
and electron-diffraction apparatus, must go hand in hand 
with the energy-pattern tools, such as the calorimeter and 
spectrograph. Only in the combination of the two may 
a reasonably complete understanding even of the simplest 
systems be found. 


10:15-10:45 A.M. 
3. Solid Solution in Three-Component Systems 


By GreorGE W. Morey: Geophysical Laboratory, Wash- 
ington, D. C. 


The significance of solid solution in phase-equilibrium 
relationships is discussed in general terms, and a detailed 


consideration of solid solution in certain binary systems is 
given. After this elementary introduction, some of the 
solid solutions in the ternary system CaO-FeO-SiO, are 
discussed with special reference to the isothermal planes. 


10:45-11:15 A.M. 


4. Methods of Studying the Quaternary System CaO-FeO- 
Al.O;-SiO, 


By J. F. ScHarreR: Geophysical Laboratory, Washing- 
ton, D. C. 


A study of this four-component system is in progress, 
and data are complete for five planes through the regular 
tetrahedron used to present the phase relations. Meli- 
lites, pyroxenes, and olivines are solid solutions having ex- 
tensive volumes of stability in the quaternary system. 
The spinel, FeO-Al,O; (hercynite), occupies a conspicuous 
part of the volume of the tetrahedron. 


11:15-11:45 A.M. 


5. Phase-Rule Data in Manufacture and Application of 
Refractories 


By RayMmonp E. Bircu: Harbison-Walker Refractories 
Company, Pittsburgh, Pa 


With certain types of refractories, it has been possible to 
apply phase-rule data to the blending and manufacturing 
processes. The fields in which these data are useful in- 
clude silica, magnesite, chrome, dolomite, forsterite, and, 
to a limited extent, alumina-silica refractories. Phase-rule 
data are frequently inadequate, and in other cases they 
have no practical value except when used in conjunction 
with empirical and seemingly unscientific generalizations. 
Refractories usually contain five or more oxides which are 
present in amounts that cannot be ignored. The fact that 
any application of three-component phase-rule data is 
possible is due to independent research conclusions which 
have shown that in some systems there is almost no solu- 
bility of certain components in the liquid phase or that one 
or more components are present almost entirely in solid 
solution. In predicting which of several types of refrac- 
tories is likely to succeed best in a given service, usually the 
available information is insufficient to allow a strict appli- 
cation of phase-rule data. Slagging action toa large degree 
is dependent on slag viscosity, and reliable viscosity data 
are generally not available. 
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2:00-2:30 P.M. 


6. A Gas-Fired Downdraft Pyrometric Cone Equivalent 
Furnace 

By S. M. PHELPS: Refractories Fellowship, Mellon Insti 
tute, Pittsburgh, Pa. 


A new design for a gas-air fired pyrometric cone equiva 
lent furnace is described, in which higher temperatures and 
better behavior of the cones during bending are obtained 
The flame from a number of burners impinges on incan 
descent refractory grains and is directed upward and over 
the cone plaque and then down a central flue. <A gas-air 
proportional mixing device is employed to maintain gas 
atmosphere and to aid in regulating the temperature. 


2:30-3:00 P.M. 


7. Description and Discussion of Results of Hot Modulus of 
Rupture and Hot Crushing Strength Tests 
By E. B. Hunt AND R. S. BRADLEY: A. P. Green Fire 
Brick Company, Mexico, Mo 
The equipment and test procedure used to make modulus 
of rupture and crushing tests on refractory specimens while 
heated is described and illustrated. The results of the 
tests at various temperatures are given for several types of 
fire-clay refractories and insulating firebrick 


3:00-3:30 P.M, 

8. Slag Test Furnace 

By R. H. H. JrR.: United States Steel Corporation, 
Kearny, N. J. 


A comparatively rapid semiquantitative test for studying 
the action ef an iron oxide-silica slag on refractory brick 
has been developed and is described 


3:30-4:00 P.M. 


9. Design and Operation of Electric Furnaces for Testing 
Refractories 


By M. S. NELSON AND ROBERT R. RALSTON:  Electro- 
technical Laboratory, U. S. Bureau of Mines, Norris, 


Tenn 


The construction and operation of high-temperature 
electric pyrometric cone equivalent and load-test furnaces 
are described. Temperatures to 1900°C. may be obtained 
with a spiral graphite heating element, which has reason- 
able voltage and current characteristics. Neither vacuum 
nor special atmosphere is used inside the furnaces. Data 
are given on the life and operation of the furnace 


4:00-4:30 P.M. 
10. RCA Electron Microscope 


By JAMES HILLIER: RCA Manufacturing Company, In- 
corporated, Camden, N. J. 


Mr. Hillier will present this paper in Private Dining 
Rooms D, E, F before the members of the Refractories, 
Materials and Equipment, and White Wares Divisions. 


The useful magnification of microscopes using visible or 
ultraviolet light is limited to about 3000 diameters owing 
to the relatively long wave length of the observing medium 
High-velocity electrons, which have an extremely short 
effective wave length, can be used with the aid of electron 
optics in an electron microscope to obtain magnifications 
that are about 100 times greater than those obtained with 
a light microscope. 

The electron microscope embodies principles similar to 
those employed in an optical microscope, with magnetic 
electron lenses taking the place of glass lenses. An electron 
microscope capable of high resolution and suitable for 
general laboratory use has been built in the RCA labora- 
tories. This instrument is rugged, simple to operate, and 
completely self-contained. Specially designed power sup- 
plies provide the extremely constant voltage and current 
supplies required for its operation. This microscope, 
which is capable of resolving detail finer than 50 a.u., finds 
extensive applications in almost every field of science. 


The best of Cones 
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REFRACTORIES DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 


Private Dining Rooms G, H, I, 


Wednesday Forenoon, April 2,1941: 9:30 A.M.-12:00 M. 


9:30-10:00 A.M. 
11. Secondary Expansion of High-Alumina Refractories 


By James L. Hatt: American Brake Shoe & Foundry 
Company, Mahwah, N. J. 


Several mixtures of raw and calcined diaspore and baux- 
ite with raw and calcined fire clays were prepared and fired 
at 2700°F. Specimens were refired at higher tempera- 
tures, and the linear changes were determined. Bodies 
composed of high-alumina grog and fire clay expand in the 
refire, whereas specimens of fire-clay grog bonded with 
ground raw diaspore exhibit shrinkage. 

The cause of the secondary expansion and shrinkage of 
these bodies is discussed. 


10:00-10:30 A.M. 


12. Characteristics of Secondary Expansion of Some Fire- 
Clay Refractories 


By S. M. PHELPS AND R. W. Limgs: Refractories Fellow- 
ship, Mellon Institute, Pittsburgh, Pa. 


Comparatively little information has appeared in the 
literature concerning secondary expansion and it is occa- 
sionally the subject of discussion. Useful data obtained 
from high-heat and superduty fire-clay brick that exhibited 
this characteristic are therefore presented. Comments are 
offered as to the nature and cause of the behavior of clays 
and brick which display secondary expansion. The effects 
are given of a range of temperatures of reheating, the pres- 
sure which must be applied to prevent the occurrence of 
secondary expansion, and the deformation curves of sam- 
ples in the hot-load test under the standard as well as a 
light load. Typical evaluational properties of the brick 
used in the study are included. 


10:30-11:00 A.M. 


13. Specific Heat of Chrome and Magnesia Refractories 


By GILBERT E. SEIL, FRANK G. HECK, AND H. A. HEILIG- 
MAN: E. J. Lavino & Company, Norristown, Pa. 


The previous work in the field is surveyed, and a com- 
plete description is given of the two types of chrome refrac- 


tory and the type of magnesite refractory used in the ex- 
perimental work, including photomicrographs of the ma- 
terials. The specific-heat determinations were made in a 
calorimeter, using carbon tetrachloride as the liquid in 
which the samples were immersed, and the calorimeter and 
the auxiliary equipment are described. The procedure 
used for the determination of the heat capacity of the 
calorimeter system and of the specific heats of the test 
samples is given in detail, and the results are summarized 
and tabulated. The article contains an extensive bibli- 
ography on the subject. 


11:00-11:30 A.M. 
14. Electric Furnace Study of the MgO-SiO, System 


By RoBERT R. RALSTON AND GEORGE T. Faust: Elec- 
trotechnical Laboratory, U. S. Bureau of Mines, Norris, 
Tenn. 


Two series of magnesia-silica mixtures were fused in a 
small electric arc-resistance furnace. Flint and precipi- 
tated magnesia were used to provide melt compositions of 
high purity. Olivine, quartz, and dead-burned magnesite 
were used in the second series to simulate commercial 
melting operations. No effort was made in either series to 
reach theoretical equilibrium conditions. The products 
were analyzed chemically and petrographically. 

Petrographic studies were made on a large number of 
thin sections of products occurring in the system. When- 
ever it was practicable, Rosiwal analyses were made with 
the Hunt-Wentworth recording micrometer. Chemical 
and spectrographic analyses were also made, and the re- 
sults of the various studies have been correlated. 


11:30 A.M.-12:00 M. 
15. Electrically Fused Forsterite Refractories 


By RosBert R. Ratston, M. S. NELSON, AND HEWITT 
Witson: Electrotechnical Laboratory, U. S. Bureau of 
Mines, Norris, Tenn. 


Forsterite, produced by arc-furnacing olivine, was 
formed into brick shapes by dry pressing granular ma- 
terials as well as by electrocasting. The forsterite brick 
have been tested for refractory properties in order to make 
a comparison with commercial refractory brick. 


Refractories Division Luncheon and 
Business Meeting 


Lord Baltimore Hotel: 
Wednesday Noon, April 2, 1941: 


Coffee Shop 
12:00 M.-2:00 P.M. 
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REFRACTORIES DIVISION PROGRAM (concluded) 


Lord Baltimore Hotel: 


Wednesday Afternoon, April 2, 1941: 


2:00-2:30 P.M, 
16. Catalytic Mullitization of Kaolinite by Some Oxides 


By C. W. PARMELEE AND A. R. RopRIGUEZ: Department 
of Ceramic Engineering, University of Illinois, Urbana, 
Ill. 


The effect of the addition of various oxides on the 
mullitization of kaolinite was studied by chemical, micro- 
scopic, and X-ray methods. A comparative study of the 
chemical and the X-ray methods of mullite determination 
shows that the chemical method (use of hydrofluoric acid) 
can yield only relative values. The use of X-ray appears 
to give absolute results. 

The oxides of zinc, lithium, magnesium, iron, manga- 
nese, and molybdenum were found to be good mullite 
builders. Sodium, potassium, titanium, and _ stannic 
oxides are poor accelerators and boric oxide and calcium 
give fair results. 


2:30-3:00 P.M, 


17. Testing Refractories Against Molten “Metaphos” at 
1300°C. 


By GorDON R. POLE AND A. W. BEINLICH: 
Valley Authority, Wilson Dam, Ala. 


Tennessee 


During the experimental development by the Tennessee 
Valley Authority of a process for making crude calcium 
metaphosphate (Metaphos) containing about 65% of P.O; 
and 26% of CaO, the selection of refractories resistant to 
the corrosive action of the molten product became a major 
problem. Asaresult, it was necessary to develop a labora- 
tory method of testing different commercial refractories 
under conditions that would simulate as nearly as possible 
the service conditions to be expected in a large-scale Meta- 
phos furnace. 

A description of the corrosion test method that was 
adopted and the results of tests made on twenty-six com- 
mercial refractories are given. An oil-fired, pot-type fur- 
nace, with an inside diameter of 24 in. and 12 in. deep, was 
used. Each test consisted of suspending four 13!/2- by 
41/.- by 2!/2-in. standard refractory shapes from the fur- 
nace crown so that they dipped into a bath of molten 
Metaphos to a depth of 2 to 3 in. The bath was main- 
tained at 1300°C. for 66 hours. A linear flow past the 
brick of approximately 3 to 4 ft. per min. was imparted to 
the surface of the molten Metaphos by the blast from the 
oil burners. Fresh Metaphos was added at hourly inter- 
vals in order to maintain a constant bath level and as a 
means of compensating for the change in composition 
caused by the solution of the test brick. The degree of 
corrosion was measured by determining the volume and 
weight changes of each refractory. The results obtained 
approximated those found in a large-scale plant furnace 
Petrographic studies were made on thin sections taken 
from a number of test brick. 


1941) 


Private Dining Rooms G, H, I, J 


2:00 P.M.-5:00 P.M. 


The three most resistant refractories found by the 
method of testing were zircon, high-silica vacuum-cast 
refractories, and dense stiff-mud brick. 


3:00-3:30 P.M, 
18. Lumnite Cement as Bond in High-Alumina Refractories 


By Paut G. HEROLD AND J. L. HorrMan: Missouri 


School of Mines, Rolla, Mo. 


A series of mixtures of various grain sizes of corundum 
and Lumnite were formed by tamping the slurry in brass 
molds. Pyrometric cone equivalent determinations of all 
the mixes showed that free silica is extremely detrimental 
to refractoriness. The best refractory seemed to be one 
composed of a large proportion of fine-grained corundum 
bonded with from 5 to 12!/2% of Lumnite cement. 


3:30-4:00 P.M. 


= Properties of Air-Setting Refractory Mortars of the Dry 
ype 


By R. A. HEINDL AND W. L. PENDERGAST: 
Bureau of Standards, Washington, D. C. 


National 


The results of tests on eighteen proprietary brands of air- 
setting mortars marketed in the dry condition are given. 
The tests include fineness, alkali content, pyrometric cone 
equivalent, workability, transverse strength, and appear- 
ance after heating the mortar alone at several tempera- 
tures and also when it was used as a bond with firebrick. 
4:00-4:30 P.M. 

20. An Improved Gas-Expansion Porosimeter 
By JosepH C. RICHMOND AND JOHN B. PETERSON: Na- 
tional Bureau of Standards, Washington, D. C 


A gas-expansion porosimeter of improved design has 
been developed at the National Bureau of Standards for 
measuring the porosity of full-sized brick, including refrac- 
tory brick. The chief feature of the design is the use of a 
closed-cistern altitude-type mercurial barometer to replace 
the simple manometer previously used in other designs. 
The barometer has a range of 70 to 910 mm. of mercury 
and is equipped with a vernier reading to 0.1 mm. over the 
entire scale. 


21. Structures, Compositions, and Base-Exchange Capacities 
of Clay Minerals 


By STERLING B. HENDRICKS: Fertilizer Research Divi- 
sion, U. S. Bureau of Plant Industry, Beltsville, Md. 
The underlying reasons for base exchange in clays will 

be illustrated by models. The causes for variations in 
compositions of clay minerals with particular reference to 
iron, magnesium, sodium, potassium, and calcium are dis- 
cussed, and methods now in use for the mineralogical ex- 
amination of clays are described. 
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STRUCTURAL CLAY PRODUCTS DIVISION PROGRAM 


Chairman: 
Secretary: 


Committee 


H. Z. Schofield, Engineering Experiment Station, Ohio State University, Columbus, Ohio 
L. R. Whitaker, Richland Shale Products Company, Richtex, S. C 


. D. Foster, Chairman; Engineering Experiment Station, Ohio State University, Columbus, Ohio 
F. E. Lobaugh, Atlas Lumnite Cement Corporation, Chrysler Building, New York, N. Y. 


J. E. Rankin, Pine Hall, N. C. 
Lord Baltimore Hotel: 


Tuesday Forenoon, April 1, 1941: 


1. Dies and Augers in Relation to Deaired Materials 


By J. H. ISENHOUR: Isenhour Brick & Tile Company, 
Incorporated, Salisbury, N. C. 


The writer discusses the types of dies and augers best 
suited for most deaired clays. The relation between augers 
and dies and the causes of lamination and warped brick are 
pointed out. 


2. Dies for Laboratory Auger Machines 


By H. E. Petty anp J. L. CARRUTHERS: Department of 
Ceramic Engineering, Ohio State University, Columbus, 
Ohio 


The effect of length and taper on dies for laboratory 
auger machines is studied on a sandy, a sticky, and a greasy 
clay. Difficulties in extruding clays, power consumption 
in the die, and rate of clay flow from the die are found to be 
directly affected by die length and die taper. Information 
is also gained as to the nature of clay flow through dies. 


3. Practical Application of Heat and Humidity Automatic 
Controls to Driers 


By R. R. Roprnson: Robinson Ventilating Company, 


Zelienople, Pa. 


Private Dining Rooms A, B, C 


9:30 A.M.-12:00 M. 


The fundamental principles of drying ceramic ware are 
discussed and practical methods of applying automatic 
controls to the heat and moisture supply in existing driers 
are described. These applications are made (i) to the 
continuous tunnel drier in which the ware passes progres- 
sively through the drier from one set of air and moisture 
conditions to another and (2) to the batch drier in which 
the ware remains stationary and the air and moisture con- 
ditions are changed as the drying progresses. 


4. Tunnel Drier Refinements 


By T. W. Garve: 314 King Avenue, Columbus, Ohio 


The innovations recommended refer to the hot-air intake 
flue, the underground tunnel inlets, the cross section of the 
drying tunnels, as well as the tunnel doors. 


5. Stoker Installation and Operation 


By L. R. WHITAKER: Richland Shale Products Company, 


Richtex, S. C. 


A study is presented of the use of stokers in firing brick 
and tile from the standpoint of liquidating the installation 
costs and the savings effected in fuel cost and improvement 
of quality. The adaptation of the operation of stokers to 
kiln schedule, kiln atmosphere, and uniform ware in kilns is 
also outlined. 


Structural Clay Products Division Luncheon 


Lord Baltimore Hotel: 
Private Dining Rooms A, B, C 


Tuesday Noon, April 1, 1941: 


12:00 M.-1:30 P.M. 


STRUCTURAL CLAY PRODUCTS DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 


Tuesday Afternoon, April 1, 1941: 


6. Annual Business Meeting of Division 
7. Advantages of Insulating Firebrick for Red Brick Kiln 
Construction 


By J. D. McCuLLouGH: 
New York, N. Y. 


Babcock & Wilcox Company, 


The use of insulating firebrick directly exposed to the 
furnace gases in the construction of kilns for firing common 
brick and tile is discussed. Owing to the small amount 
of heat stored in and conducted through the firebrick, the 
length of the firing cycle may be reduced and substantial 
fuel savings may be effected. 
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Private Dining Rooms A, B, C 


2:00 P. M.-5:00 P.M. 


8. Relation Between Air and Water Permeabilities of Build- 
ing Brick 

By R. T. StuLL AND P. V. JOHNSON: National Bureau of 

Standards, Washington, D. C. 


According to Poiseuille’s equation for the flow of fluids 
through capillaries, the ratio of the air-permeability coeffi- 
cient, fi, to that of water, fo, should be equal to 55.5, which 
is the approximate value of the ratio of the viscosity of 
water to that of air. The value of f;/55.5 fo should there- 
fore approximately equal unity. Air- and water-permea- 
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bility coefficients determined on forty-one brick indicated 
that the value of f;/55.5 f. decreased from 9.4 to 3.1 as the 
mean effective capillary radius of the brick increased from 
1.4 to 4.1 microns. 

9. Effect of Differences in Raw Materials and Methods of 
Forming on Certain Properties of Building Brick 

By J. W. McBurRNEy: National Bureau of Standards, 

Washington, D. C. 


103 


Compressive and transverse strength, absorption by cold 
immersion and by 5-hr. boiling, saturation coefficient and 
resistance to freezing and thawing (50 cycles) have been 
determined on 3200 brick made from surface clay, fire clay, 
or shale and formed by the soft-mud, stiff-mud (end-cut 
and side-cut), or dry-press processes. The effect on these 
properties is discussed as well as their relation to differences 
in the raw materials and methods of forming. 


STRUCTURAL CLAY PRODUCTS DIVISION PROGRAM (continued) 


Lord Baltimore Hotel: 


Wednesday Forenoon, April 2, 1941: 


10. Testing Drying Behavior of Clays 


By H. G. SCHURECHT AND J. F. McCManon: New York 

State Ceramic Experiment Station, Alfred, N. Y. 

A comparatively simple test was developed for deter- 
mining the drying behavior of clays. Methods for the 
improvement of the drying properties of clays were also 
investigated. 


11. Why Fire Ceramic Ware So Long? 


By H. R. STRAIGHT: 
Adel, Iowa 


Straight Engineering Company 


Results of experiments of four years on 100,000 tons of 
heavy clayware are presented. Through the introduction 
of alkalized hydrated silicates in saponified combinations 
into the water of plasticity, a fairly uniform distribution is 
attained in thin films. Conditions are set up which are 
favorable to the formation of the bonding glass, thereby 
accelerating body maturity at lower temperatures. 


12. Base-Exchange Properties of Clay 
By Emit Truoc: Department of Soils, University of Wis- 
consin, Madison, Wis. 
Several typical clays used in the manufacture of struc- 
tural clay products are discussed. The base-exchange 


Private Dining Rooms A, B, C 


9:30 A.M.-12:00 M. 


capacity of several clays are given as well as an explanation 
of the theory of base exchange in clays. 


13. Further Investigation in Improvement of Clays Through 
Hydrogen-lon Control 


By G. J. BARKER: Department of Mining and Metal- 
lurgical Engineering, University of Wisconsin, Madison, 
Wis. 


Recent studies in treating clay by pH control for plant 
practice are discussed. Hydrogen-ion curves with peculiar 
characteristics are shown. An explanation of the variation 
in types of curves is developed, and a summary of results 
obtained in plant use is made. 


14. Effects of Steam and Hot Water Together with Soda Ash 
and Wetting Agents on Properties of Some Clays 


By H. G. ScuureEcut, J. F. McManon, Ano C. Major 
LAMPMAN: New York State Ceramic Experiment Sta- 
tion, Alfred, N. Y. 


The influence of hot water or steam on the properties of 
clays was studied with and without the addition of soda 
ash and wetting agents. The strength of clays was in- 
creased in some cases as much as 125% by the use of these 
treatments, 


STRUCTURAL CLAY PRODUCTS DIVISION PROGRAM (concluded) 


Lord Baltimore Hotel: 


15. Modern Brick-Pavement Construction Methods and 
Materials 


By H. Z. SCHOFIELD: National Paving Brick Association 
Research Bureau, Engineering Experiment Station, 
Ohio State University, Columbus, Ohio 
The monolithic and the two-course brick pavement are 

discussed. The benefits from the use of proper construc- 

tion methods and properly selected associate materials are 
given. 


(1941) 


Private Dining Rooms A, B, C 
Wednesday Afternoon, April 2, 1941: 


2:00 P.M.-5:00 P.M. 


16. Resume of Technical Studies of Salt Glazes 


By Harry D. Foster: Engineering Experiment Station, 
Ohio State University, Columbus, Ohio 


A résumé is given of the technique of the production of 
salt glazes, calling attention to some of the deficiencies 
which are found in salt glazes but which are not generally 
recognized as such. 
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17. Prefabricated Structural Clay Tile Floor System 


By E. F. WANNER: National Fireproofing Corporation, 


Pittsburgh, Pa. 


A description is given of the development, test methods, 
and results of the application of prestressed ceramic build- 
ing members to modern building construction. Compari- 
sons are made showing the effect of grouted and ungrouted 
reinforced bars subjected to the same degree of prestress- 
ng. The difference is also pointed out between thin mor- 
tar joints and ground end units without mortar to develop 
the maximum compressive resistance inherent in structural 
clay tile bodies. 


18. Clay Products in the Defense Construction Program 


By H. C. PLUMMER AND C. T. BRIDGMAN: Structural Clay 
Products Institute, 1427 Eye Street, N.W., Washington, 


“Structural Clay Products Division Program 


A summary is given of the requirements for defense 
structures as developed by the various Federal agencies as 
well as an outline of the use that has been made of clay 
products in such construction. Suggestions are made for 
the adaptation and specifications of clay products to make 
possible increased use of brick and tile in defense con- 
struction. 


19. Immediate Need for Research in the Structural Clay 
Products Industry 

By Dovuctas F. 
Urbana, IIl. 


STEVENS: , State Geological Survey, 


The writer considers present world conditions and their 
probable effect on the structural clay industry. The 
topics discussed are (1) the competitive materials for new 
products and new methods to meet them and (2) the need 
for extensive research dealing with materials, equipment, 
processes, and products to enable the structural clay 
industry to meet rapidly changing conditions. 


STRUCTURAL CLAY PRODUCTS DIVISION 
PLANT TRIP 
Thursday Afternoon, April 3, 1941 


Washington Brick Co. (Circle System), Muirkirk, Md. 


“CELO” 


KYANITE 


MULLITE 


FICATIONS. 


CELOBLAST 


PRODUCTS 


REFRACTORY GRADES, LOW 
TAINING 60% ALUMINA. 
DUTY CEMENTS AND PLASTICS. 
MINA-LOW IRON GRADES FOR USE IN LOW ALKALI 
GLASS BATCHES. 


KYANITE CALCINED ABOVE 3000°F 
LOW IN IRON AND GROUND TO YOUR SIZE SPECI- 


A HARD SPHERICAL ABRASIVE GRAIN IDEAL FOR 
CARVING OR ETCHING. 
FOR SAMPLES AND INFORMATION WRITE TO 


CELO MINES, INC., Burnsville, N. C. 


IN IRON AND CON- 
IDEAL FOR USE IN SUPER 
SPECIAL HIGH ALU- 
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WHITE WARES DIVISION PROGRAM 


Chairman: 


Harry Thiemecke, Homer Laughlin China Company, Newell, W. Va. 


Secretary: Ralston Russell, Jr., Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


Program Committee 


F. C. Henderson, Chairman; Hall China Company, East Liverpool, Ohio 
Howard Failmezger, 96 Colonial Village Road, Rochester, N. Y. 
C. G. Harman, Department of Ceramic Engineering, University of Illinois, Urbana, III. 


Lord Baltimore Hotel: 


Tuesday Forenoon, April 1, 1941: 


1. Selas Radiant Gas Burner in Allied Circular Tunnel Kiln 
for Direct Bisque Firing at Cone 7 


By LESLIE Brown: Lenox, Incorporated, Trenton, N. J. 


2. Warpage of Plates 


By Hewitt WILSON: Electrotechnical Laboratory, U. S. 
Bureau of Mines, Norris, Tenn. 


This discussion covers the general and specific causes of 
warpage, and the measurement of rim and height warpage, 
shrinkage, absorption, rim angles, and tests of different 
methods of placing and supporting plates in the bung. 


3. Low-Temperature Vitreous Bodies 


By A. E. Baccs: Department of Fine Arts; ANbD C. J. 
KOENIG: Engineering Experiment Station, Ohio State 
University, Columbus, Ohio. 


I'he properties of a series of low-temperature bodies com- 
prised of clays and nepheline syenite are described. These 
bodies have a higher alumina content than typical pottery 
bodies because of the high alumina content of nepheline 
syenite and the absence of free flint. The high alumina 
content of these bodies favors long vitrification ranges 


4. Study of Soluble Sulfates in Whiteware Bodies 


By W. P. CorTELYou AND Hewitt WILSON:  Electro- 
technical Laboratory, U. S. Bureau of Mines, Norris, 
Tenn. 


Samples of slips, filter-press cakes, and filtrates from a 
number of body mixtures were analyzed for soluble sul- 
fates. The efficiency of the removal of soluble sulfate by 
simple washing and pressing is discussed. Data are pre- 
sented to show the effect of aging on the concentration of 
soluble sulfates in slips and filter cakes. 


5. a Properties of Glasses in the System K,O-Al,O;- 


By G. R. SHELTON: National Bureau of Standards, Wash- 


ington, D. C. 


Private Dining Rooms D, E, F 


9:30 A.M.-12:00 M. 


The annealing range, expansion, and softening tempera- 
ture were determined on glasses in the composition range 
of the phase-equilibrium diagram reported by Schairer. 


6. Fundamental Study of Clay: Il, Mechanism of De- 


flocculation in Clay-Water Systems 


By A. L. JOHNSON AND F. H. Norton: Department of 
Metallurgy, Massachusetts Institute of Technology, 
Cambridge, Mass. 


The effect is shown of bases and of basic, neutral, and 
acid salts and acids on the viscosity of clay slips, which 
have been cleaned as described in Part I (Jour. Amer. 
Ceram. Soc., 24 [1] 64-69 (1941)). From these data, a 
fundamental theory of deflocculation is built up, based on 
the fact that deflocculation requires the presence of OH 
anions and monovalent cations. The influence on the vis- 
cosity of small traces of soluble salts or adsorbed ions, as 
present in commercial clays, is discussed, and it is shown 
why sodium silicate or carbonate works more satisfactorily 
than sodium hydroxide in the deflocculation of commercial 
casting slips. 


7. Testing Ball Clays 


By ARTHUR S. WaTTs: Department of Ceramic Engineer- 
ing, Ohio State University, Columbus, Ohio 
A survey of types of ball clays and their properties as 
related to industrial uses is presented. The development 
of test methods for disclosing the essential information is 
also discussed. 


8. Study of Ball Clays 


By T. A. KLINEFELTER AND M. D. Burpick: National 


Bureau of Standards, Washington, D. C. 


The exchange of bases and resulting effects on the 
properties of several typical ball clays are discussed. 


Lord Baltimore Hotel: 


White Wares Division Luncheon and Business Meeting 
Private Dining Rooms D and E 
Tuesday Noon, April 1, 1941: 


12:30 P.M.-2:00 P.M. 
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WHITE WARES DIVISION PROGRAM (continued) 


SYMPOSIUM ON PARTICLE SIZE 


Joint Meeting with Materials and Equipment Division: 


S. S. Cole, Presiding Chairman 


Note: Members of the Refractories Division will join this session for paper No. 13 by 


James Hillier. 


Lord Baltimore Hotel: 


Tuesday Afternoon, April 1, 1941: 


9. New Method of Purifying Water for the Ceramic 
Industry 


By W.S. Morrison: Illinois Water Treatment Company, 
Rockford, 


A discussion is presented of (1) the flow reactions in 
the antionic and cationic exchange units, (2) the history 
of the development of these exchange zeolites and types of 
water on which the unit will work out effluent reactions on 
slides, and (3) the chemical content of the zeolites. Curves 
showing the performance of the various units in the enamel 
plant and the allied ceramic industry will also be pre- 
sented 


10. Particle-Size Distribution of Glazes 


By J. H. Korenic anpD F. C. HENDERSON: Hall China 


Company, East Liverpool, Ohio 


Particle-size distribution was determined on experimen- 
tal and commercial stains and glazes, and the results corre- 
lated with glaze-working properties and certain physical 
properties of the fired film. Measurements were made by 
microscopic means, and in some cases data were taken using 
the Andreasen pipette. 


11. Some Practical Aspects of Particle-Size Control 


By S. C. Lyons: 
Ga. 


A description of the nature of fractionation is offered to- 
gether with photomicrographic and analytical data con- 
cerning some clay fractions. Recent technical and 
industrial applications of fractionated products are men- 
tioned, and a review of the basic principles of pneumatic 
and hydraulic classification is sketched together. The 
advantages of hydraulic separations, made under high 
settling forces (under centrifugal forces) are outlined and 
brief descriptions of the processes and machines, for ex- 
ample, the Bird continuous centrifuge, are presented. 


Georgia Kaolin Company, Dry Branch, 


Private Dining Rooms D, E, F 
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12. Electrophoretic Dewatering of Clay Suspensions 


By SIDNEY SPEIL: Electrotechnical Laboratory, U. S. 
Bureau of Mines, Norris, Tenn. 


The electrophoretic behavior of an American ball clay 
has been investigated, using a simple stationary electrode 
apparatus. The effects of amount and type of electrolyte, 
hydrogen ion, type of electrode, potential gradient, elec- 
trode separation, time of deposition, solids concentration, 
and temperature of the suspension were studied. Dataare 
presented to show the effect of these variables on energy 
efficiency, rate of deposition, and moisture content of the 
deposit. 


13. The Electron Microscope (presented by courtesy of the 
Refractories Division) 


By JAMES HILLIER: RCA Manufacturing Company, In- 
corporated, Camden, N. J. 


The useful magnification of microscopes using visible or 
ultraviolet light is limited to about 3000 diameters owing 
to the relatively long wave length of the observing medium. 
High-velocity electrons, which have an extremely short 
effective wave length, can be used with the aid of electron 
optics in an electron microscope to obtain magnifications 
that are about 100 times greater than those obtained with a 
light microscope. 

The electron microscope embodies principles similar to 
those employed in an optical microscope, with magnetic 
electron lenses taking the place of glass lenses. An elec- 
tron microscope, capable of high resolution and suitable for 
general laboratory use, has been built in the RCA labora- 
tories. This instrument is rugged, simple to operate, and 
completely self-contained. Specially designed power sup- 
plies provide the extremely constant voltage and current 
supplies required for its operation. This microscope, 
which is capable of resolving detail finer than 50 a.u., finds 
extensive applications in almost every field of science. 
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SESSION ON BODY PROPERTIES 


14. Influence of Zircon, Talc, and Feldspar Mixtures on 
Some Properties of Whiteware Bodies 

By J. F. MCMAHON AND SAMUEL A. Fossaceca: New 
York State Ceramic Experiment Station, Alfred, N. Y. 


Additions of zircon to tale bodies increased their tem- 
perature range between crazing and shivering, whereas 
zircon additions to feldspar bodies reduced the moisture 
expansion of the bodies. 
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Stress-Strain Characteristics of Plastic Clay Masses and 
Their Relationship to Plasticity 


West- 
East 


By RALSTON RUSSELL, JR., AND C. F. HANKS, JR.: 
inghouse Electric & Manufacturing Company, 
Pittsburgh, Pa. 


The mechanical properties of plastic clay masses in 
terms of the fundamental concepts, stress and strain, and 
an interpretation involving the general terms, plasticity 
and workability, were investigated. Compressive forces, 
applied by means of newly designed apparatus, were used 
throughout. A description is given of the apparatus and 
methods as well as the results for thirteen different types of 
bodies and five individual clays. The clays were also 
mixed and tested with nonplastics. In addition to com- 
position, the factors investigated were effect of water con- 
tent, of aging, of rate of stress application, and of organic 
additions. The results permit a better understanding of 
the fundamentals of plasticity and workability and indicate 
promise for the development of a practical but simple 
method of evaluating the combination of properties known 
as workability. 


16. Effects of Deairing, Forming Methods, and Rates of 
Heating on Properties of Whiteware Bodies 


By R. F. GELLER AND A. S. CREAMER: National Bureau 


of Standards, Washington, D. C. 


Bodies of twelve different compositions were formed by 
pressing, by hand-wedging and extrusion, and by deairing 
and extrusion. They were heated on six different sched- 
ules, and determinations were made of such properties as 
shrinkage, absorption, strength, and linear thermal expan- 
sion. 


17. Influence of Firing and Cooling Rates on Properties of a 
Vitreous China Body and an Electrical Porcelain Body 
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By A. S. Watts, A. E. CURRIER, AND P. P. IRWIN: De- 
partment of Ceramic Engineering, Ohio State University, 
Columbus, Ohio 


A typical body of each type is prepared and extruded into 
bars under uniform conditions. Representative specimens 
of each body are fired to 1280°C. at three different rates 
and cooled at three different rates in a Globar-type furnace, 
which is equipped with every control and is also carefully 
standardized. The properties of the product are cata- 
logued and the influence of firing and cooling treatments 
disclosed. 


18. Modulus of Elasticity of Dinnerware Bodies by the 
Sonic-Vibration Method 


By S. V. FoRGuUE AND G. A. Loomis: Engineering Experi- 
ment Station, Ohio State University, Columbus, Ohio 


The results of modulus of elasticity determinations from 
sonic-vibration measurements on specimens of several 
different vitreous and semivitreous dinnerware bodies are 
compared with modulus determinations on the same 
specimens by the improved stress-strain technique. 


19. Use of a Photronic Cell to Measure Translucency of 
Whiteware 


By FRANK C. ARRANCE: New York State Ceramic Ex- 
periment Station, Alfred, N. Y. 


The translucency of whiteware bodies, 3 to 5 mm. thick, 
was measured with a sensitive photronic cell connected toa 
d’Arsonal galvanometer. A 3- to 6-candlepower concen- 
trated filament electric lamp operated by a 6-volt storage 
battery was used. A water cell, placed between the light 
and the cell, absorbed the radiant heat from the light. 
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SESSION ON GLAZES 


Lord Baltimore Hotel: 


20. Effect of Zirconium Silicate Additions on Abrasion 
Resistance and Various Properties of Several Glazes 


By C. H. Commons, Jr.: Titanium Alloy Manufacturing 

Company, Niagara Falls, N. Y. 

A test method is described and the results of four series 
of experiments are given for the empirical evaluation of the 
effect of Zircopax in improving the resistance to abrasion 
of glazes. Simultaneous resistance to crazing and the 
effect on gloss, color, and opacity are noted 


21. Use of Phosphate Opacifying Agents in Sanitary-Ware 
Glazes 


By W. H. EaRHART: 42 Orchard Lane, Columbus, Ohio 


Attention is directed to the possible use of various phos- 
phates in producing opacity in certain types of sanitary- 
ware glazes. Glaze compositions and some test results 
are given. 
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2:00 P.M.-5:00 P.M. 


22. Effect of Glaze Stress on Physical Properties of a 
Vitreous Body 

By W. C. BELL: Engineering Experiment Station, Ohio 
State University, Columbus, Ohio; AND J. H. KoeEnNIG: 
Hall China Company, East Liverpool, Ohio 


Data are presented to show the correlation between glaze 
stress, flexural strength, and thermal-shock resistance of a 
vitreous body with various glazes. 


23. Effect of Glaze Penetration on Resistance of Porous 
Bodies to Crazing and Shivering 

By Everett THomas: New York State Ceramic Experi- 
ment Station, Alfred, N. Y. 


The glaze fit on raw and bisque semivitreous ware was 
investigated with borax and lead glazes. A better glaze 
fit was obtained when the glaze was applied on the raw 
body apparently because of the greater penetration of the 
glaze into the body. 
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24. Study of Glaze and Body Interface 


By C. W. PARMELEE AND Pau E. BucKLEs: Department 
of Ceramic Engineering, University of Illinois, Urbana, 
Ill. 


Lead-containing raw glazes were applied on biscuit tile 
and fired at cones 02, 2, and 4. The glaze body interface 
was examined microscopically by preparing thin cross sec- 
tions. The powdered glassy portion was also investigated. 


White Wares Division Program 


Because the crystals separating at the interface were fre- 
quently too small for satisfactory study, a technique for 
promoting their growth was used. Anorthite, wollasto- 
nite, gehlenite, undissolved quartz, tridymite, and cristo- 
balite were observed. 

The effects of altering the bases of the alumina and silica 
content of the glaze were studied, and the amount and the 
effect of the solution of the body were examined. It is 
concluded that the interfacial layer is not necessarily inter- 
mediate in expansion conduct. 


White Wares Division Business Session 


WHITE WARES DIVISION PROGRAM (concluded) 
SESSION ON BODY INGREDIENTS 


Lord Baltimore Hotel: 


Thursday Forenoon, April 3, 1941: 


25. Use of Mixtures of Soda Feldspar, Potash Feldspar, and 
Spodumene as Fluxes in Whiteware Bodies 


By H. G. ScuHuRECHT, JOSEPH K. SHAPIRO, AND ZENO 
ZABAWSKY: New York State Ceramic Experiment 
Station, Alfred, N. Y. 


The mixtures of soda feldspar, potash feldspar, and 
spodumene, which produced the lowest maturing vitreous 
and semivitreous whiteware bodies, were investigated. 
The maturing temperature or the flux content is reduced 
considerably by the use of these mixtures. 


26. Study of Eutectic Fluxes in Semivitreous and Vitreous 
Whiteware Bodies 


By C. R. Austin anp S. J. Brooks: 
Institute, Columbus, Ohio 


Frits of oxides of lithium, barium, calcium, and mag- 
nesium combined with calcined alumina and pulverized 
flint were substituted for feldspar in a dry-press whiteware 
body. Three series of bodies were studied which con- 
tained (1) about one half the normal RO content, (2) the 
normal RO content, and (3) about three times the normal 
RO content. Firing behavior and mechanical properties 
of the various bodies in the vitreous and semivitreous 
range were determined, and the results are reported in this 
paper. 


27. Compositions and Properties of Some High-Titania 
Ceramics 

By Louis Navias: Research Laboratory, General Elec- 
tric Company, Schenectady, N. Y. 


Battelle Memorial 


Compositions of high titania ceramic bodies which ma- 
ture at cone 10 are given. One series contains calcium 
titanium silicate as an essential flux; the other contains 
alkali-free titania glasses. Electrical measurements cover 
the range, 60, 1000, and 1,000,000 cycles for both power 
factor and dielectric constant. Detailed consideration is 
given to the type of electrodes used. The properties cover- 
ing dielectric strength, temperature coefficient of capacity, 
effect of humidity, and thermal expansion are given for one 
composition. An X-ray diffraction pattern of this body 
shows the formation of rutile crystals. 
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28. Nepheline Syenite in Hotel China Bodies 


By C. J. KoEnic: Engineering Experiment Station, Ohio 
State University, Columbus, Ohio 


A series of hotel chinaware bodies based on the commer- 
cial body composition were prepared. The greater fluxing 
activity of nepheline syenite as compared to feldspar was 
compensated for (1) by lowering the firing temperature, 
(2) by reducing the amount of the principle flux, and (3) by 
reducing or eliminating the auxiliary flux. 


29. Role of Phosphorus in Bone China 


By WOLDEMAR WEYL: Pennsylvania State College, Stat« 


College, Pa. 


Based on the behavior of phosphates in silicate melts, a 
possible picture of the constitution of bone china bodies is 
presented. The characteristic features are the formation 
of fluor- and hydroxy-apatite as the chief constituents of 
the rigid framework and of a glass high in lime having a 
higher refractive index than the glassy matrix of normal 
porcelain bodies. On this basis, the translucency, the 
whiteness, and certain characteristic defects of bone china 
may be explained. 


30. Dehydrated Clay: Low-Temperature Glasslike Bond 


in Ceramic Products 


By G. R. SHELTON: 
Washington, D. C. 


National Bureau of Standards, 


The process of vitrification begins with the formation of 
amorphous Al,O; and SiO, when kaolin is dehydrated at 
approximately 550°C. Tests made on various mixtures of 
china clay, feldspar, and flint indicate that reactions occur 
at the relatively low temperature of 600°C. There is a 
gradual merging of the glasslike bond into a true glassy 
bond as the temperature of the mixtures is increased. 


31. White Firing Volcanic Ash in Texas as a Body Ingredient 


By F. K. Pence: Bureau of Industrial Chemistry, Uni- 
versity of Texas, Austin, Texas 
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Carl George Hilgenberg, the son of Charles and Johanne 
Lertz Hilgenberg, was born in the city of Baltimore, 
Maryland, on October 1, 1873. His father, at that time 
a prominent Baltimore merchant, retired from an active 
business life a few years later. Young Carl Hilgenberg 
attended the Scheibs-Deichman school in Baltimore and 
later received his higher education in Eisenach, Germany. 

In 1889, Charles Hilgenberg, growing weary of his 
retirement, financed the establishment of the Carr-Lowrey 
Glass Company and returned to a business life as the 
President of the Company. Carl Hilgenberg at the age 
of eighteen began his long association with the Company 
by entering its employ as office boy. A succession of ad- 
vances through the various departments of the office 
prepared him for the executive post of Secretary, to which 
office he was elected April 13, 1899, shortly after the death 
of his father. Interested in finding better ways of office 
and factory procedure, he relied strongly on observation 
of those processes as a means of evaluating proposed 
changes. This observation, coupled with a fine interest 
in people, led to the development of personal friendships 
with many of the men engaged in the factory operations. 
For years, his sailing companion was one of the glass 
blowers, and many afternoons found them fishing out on 
the bay. 

Progressive Management of Company 

On April 11, 1901, Carl G. Hilgenberg became President 
of the Company. Cooperation meetings and meetings of 
the foremen of the various departments for the purpose of 
considering questions of factory operation were initiated 
A costing system, accurate and yet simple in operation, 
which gave detailed figures and comparisons, was set up 
and installed. The basic soundness of this system was 
attested by its successful operation for more than thirty- 
five years. Included in the forms was a stock record 
card which was identical with the modern perpetual in- 
ventory form. 


Tour of U. S. Glass Plants 

In 1905, Carl Hilgenberg and the plant superintendent 
arranged and made an extended tour of a majority of the 
glass plants then operating in the eastern section of the 
country, observing in each the methods of operation and 
the layout and equipment used in manufacture. Based 
on these observations, plans were made for a new factory 
addition to double the production capacity of the firm; this 
addition was built in 1907. Indicative of the progressive 
management, the new sixteen-arch furnace was housed 
in a reinforced concrete building and roofed by what 
was then the largest reinforced concrete dome in the 
country in order to provide unobstructed working space. 
Shortly thereafter the first continuous tank furnace of 
the firm was installed, using the recuperative principle 
and supplying glass to hand-shop operations. This first 
tank was christened ‘‘The Hilgendink.”’ 
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CARL GEORGE HILGENBERG 


When the Owens machine was brought out, Mr. Hilgen- 
berg tried to obtain concessions for its use but was unable 
to do so. Realizing, however, that the machine was 
going to be a definitely permanent factor in bottle-plant 
operation and not merely a noble experiment, he installed 
hand-fed machines at the continuous tank to augment the 
hand-blown production. With an increase in business, 
another continuous tank had been built, and when the 
paddle feeder appeared on the manufacturing horizon, 
this tank was raised and the feeders were installed to work 
in conjunction with Lynch machines. Immediately after 
the war in 1918, business was booming, and customers’ 
demands for deliveries were so loud that it became neces- 
sary for a time to lease and operate a factory in Swedes- 
boro, New Jersey. 

European Plants Compared 

In 1925, Mr. Hilgenberg, realizing that the machine 
processes of bottle manufacture were receiving the atten- 
tion of American engineers with a consequent lack of 
development of hand-shop practice, made the first of a 
series of trips to Europe to observe the hand operations 
there. These visits to European plants were made 
pleasant by the courtesy of their managers. He was 
convinced, moreover, that Americans had something to 
learn in the art of fine bottle manufacture. This prompted 
him later on to send members of both the factory and office 
organization to extend those observations. 

One of the features of the European hand-shop practice 
which particularly impressed him was the machinery 
that was used to aid and extend the efforts of the glass 
blower. Arrangements were made to have one of the 
most interesting of these machines shipped to the factory 
in Baltimore so that it could be tried. Efforts to use the 
machine with American workmen, however, were not 
commercially successful because the difference in the 
methods of the European and American workman was 
too great to be bridged by a hand-operated machine and 
it was not feasible to undertake a long campaign of re- 
education of the workers. The venture was not a failure, 
however, as the foundation had been laid for the later 
successful development of equipment which was built to 
fit into the American methods and which proved to in- 
crease the scope of the glassworkers’ efforts. 

Establishes Plant-Sized Laboratory 

In 1929, Mr. Hilgenberg became interested in the 
“T.S.”’ machine, which was being developed by the Hart- 
ford-Empire Company, and he offered the use of the Carr- 
Lowrey factory as a plant-sized laboratory and proving 
ground for the development of the equipment. 

Aviation and Inventions 

He became Executive Chairman of the Board of Direc- 
tors of the Carr-Lowrey Glass Company in 1931 and still 
evinces just as active an interest in the affairs of the 


Company as formerly. 


> 
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Mr. Hilgenberg’s enthusiasm for aviation is well known; 
he was a passenger on one of the first return trips on the 
voyages of the Hindenburg and was also on one of the 
early trips of the Atlantic Clipper to Europe. 

One of the most interesting patents that has been issued 
to Mr. Hilgenberg covers a bottle which is familiar to 
everyone who buys ink. This development was based 
on his idea of improving the conventional ink container 
so that the pen could be filled without smearing and so 
that the last ink in the bottle could be used easily The 
bottle is made with a pocket inside the shoulder which 
can be filled by tilting, which holds sufficient ink to fill 
a fountain pen, and which does not allow the ink to get on 


the barrel. It required several years of development work 
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to perfect the method of manufacture, and the bottles 
are now seen wherever ink is sold. 

His family consists of his wife, Angelica Rogge, whom 
he married in 1898, and their three children, Carl Rogge, 
Charles Edward, and Angela Carr Hilgenberg. 
director of the Union Trust Company of Maryland and 
of the Maryland Workshop for the Blind. 

Carl George Hilgenberg has many friends in the glass 


He is a 


industry. He is particularly well known to those with 
whom he made the European Ceramic Tour in 1928 and 
to those members of the British Society who visited the 
United States in 1929. To Carl Hilgenberg is due much 
credit for making their visit to Baltimore an enjoyable 


and pleasant one 


HISTORY OF THE CARR-LOWREY GLASS COMPANY 


In the Westport section of Baltimore, on the shores of 
the Middle Branch of the Patapsco River, is situated the 
plant of one of the oldest of present-day glass bottle 
manufacturers, which manufactures machine-made flint 
glass containers and opal jars as well as fine handmade 
glass bottles 

Samuel J. Carr and William W. Lowrey, the founders 
of the Company, bottle They 
enlisted the financial aid of Charles Hilgenberg, a retired 
merchant, and organized the Company in 1889 to engage 
primarily in the manufacture of bottles for the drug and 
The Company started operations with one 


were glass salesmen. 


perfume trade 
A few years later a duplicate furnace 

Charles 
until his 


8-arch pot furnace. 
was built, which doubled the production capacity. 
Hilgenberg continued to serve as President 
death at the end of the century, and in 1901 his son, 
Carl George Hilgenberg, succeeded that position, continu- 
ing the able guidance so essential to a new and growing 
concern. 


George F. Lang 


Officers of the Company 
The expansion of the plant continued, and in 1926, 
George F. Lang, Vice-President of the National Central 
Bank of Baltimore, resigned his position with the bank 
and became the Vice-President of the Carr-Lowrey Glass 
Company; he was elected President of the Company in 
1931 when Carl G 


man. 


Hilgenberg became Executive Chair- 


Walter R. Leach 


Walter R. Secretary and General Manager, 
entered the employ of the Company in 1895 as office boy, 
and at the age of eighteen was sent out on the road as 
1914, 


Leach, 


salesman; he became General Manager in and 


Secretary in 1917 
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Carl R. Hilgenberg 


Carl Rogge Hilgenberg is Treasurer and Comptroller. 


Plant Developments 

The latest step in the growth of the Company occurred 
in 1988 with the installation of a completely new and 
modern melting, forming, and annealing unit. Number 6 
tank, as it is known, is built on filled ground reclaimed 
from the river by dumping the ashes of many years from 
the pot-furnace operation. Housed in a modern, sheet- 
metal factory building that is well lighted and ventilated, 
the melting unit is of particular interest to operating men 
owing to some departures from standard tank design 

This unit is of the 3-port, cross-fired, regenerative type, 
fired with producer gas which is generated in a 10-foot 
Wellman producer. 

Because of its convenient location, coal is lightered in 
on barges and transferred by a clamshell bucket to a small 
feeder hopper which regulates the flow of coal to a rubber 
belt conveyer. The conveyer in turn delivers the coal to 
an overhead storage hopper of some 30 tons capacity, lo- 
cated directly over the gas producer. Efficiency and ease 
of operation as well as the comfort of the operator are aided 
by the use of a feed mechanism of the double-bell type 
which prevents the escape of any appreciable quantity of 
gas to the producer-house atmosphere. Short insulated 
steel piping guards against the deposition of excessive 
quantities of tar and soot and insures the delivery of gas of 
high sensible heat content to the tank proper. 
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The ports of the tank are of graduated width and so 
designed as to prevent excessive temperatures caused by 
preignition within the port. The tank has a glass depth of 
32 inches in the melting end and 18 inches in the working 
end or nose. The throat design is abnormally wide and 
shallow and is divided into two sections by a vertically 
lateral partition. It might be described as a semisubma- 
rine throat as it takes glass horizontally from the melting 
end and delivers it vertically to the working end. The 
shallow working end bottom and throat are insulated with 
6-inch clay block, which reduce the heat losses due to 
radiation from these parts. Tank pressure is controlled 
by an automatic damper, and it is so maintained as to 
prevent any infiltration of cold air or excessive stingout. 

Mixed batch and cullet are delivered in small hopper 
cans to the charging floor and are handled by an electric 
monorail hoist. Batch storage for average 16-hour needs 
is available on the charging floor, with additional space 
in the basement below, convenient and accessible by reason 
of the electric hoist. The same handling system delivers 
batch cans to and removes them from the pusher-type 
two doghouses of the tank. 


automatic feeders at the 


This simple batch-handling system has proved to be 
reliable and efficient in operation, delivering batch to the 
tank with a minimum of segregation. 

City gas is used as fuel for the type K Hartford-Empire 
feeders in which each of the 7 channels uses multiburner 
firing. The glass temperatures in channels and feeders 
are controlled manually and recorded by potentiometer- 
type instruments. Forming is done on Hartford-Empire 
individual section machines, working in conjunction with 
stackers and types ““D”’ and ‘“‘LT”’ lehrs, which are fired 
with fuel oil. 

Another 3-port, cross-fired regenerative tank, recently 
redesigned for increased efficiency of operation, serves for 
standby and peak loads of production of high-quality 
flint ware. 

Opal glass for pressed ware is melted in an oil-fired con- 
tinuous tank of the recuperative type and formed on 
automatic presses, capable of highly efficient and speedy 
operation. Another type 
carries the standby load during repair periods. 


smaller furnace of the same 


An interesting contrast to the highly efficient, auto- 
matic production of ware in the machine department is 
found in the hand shops, a section of the factory which 
dates from the inception of the Company. Here the time- 
blowing those 


design 


serves 


and 


honored, ages-old art of glass 


customers who seek ware of quality 
beyond the capabilities of automatic machinery and its 
efficient operation. Among the employees of this de- 
partment are many whose period of service with the 
Company is more than a generation, who have witnessed 
the advent of the machine, and who, despite the marvelous 
ingenuity of the machine, can still give it lessons in quality 
of production. 


Flint and colored pot 
formed manually as well as with the aid of hand-operated 


glass is blown, pressed, and 


machines. The machines and their operation should be 
of particular interest to the engineer, as they illustrate 
so well the successive steps in the growth and development 
of the art of glass forming. 
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The change from hand production to machine produc- 
tion, despite popular belief to the contrary, is seen here to 
be one of gradual evolution rather than of startling in- 
novation. 

Efficient and economical batch mixing is essential to 
the operation of every successful plant. It is a matter 
of particular importance and difficulty in any plant that 
requires a varying number of different batches in quantities, 
which may vary from !/, ton to 80 tons of a batch per day 
as is the case in this plant. A recent redesign and re- 
building of the batch room and unloading and storage 
facilities, carried out without interruption to production, 
has afforded a satisfactory and economical solution of this 
particular problem. 

A matter of especial importance in these days of 
legislation is that of hazards to the worker’s health. 
An elaborate system for dust removal and ventilation 
has reduced the irritating dust condition usually as- 
sociated with batch mixing to a dust concentration 
better than the standard for country air. 

Routine tests and analyses are carried out under 
laboratory control. An intimate correlation of the well- 
equipped laboratory with factory operation aids the 
practical solution of the many developmental problems 
associated with improvement in glass characteristics and 
manufacturing research. 

A description of most plants would be complete with the 
foregoing summary, but in the factory of the Carr-Lowrey 
Glass Company there are several departments which 
operate as service divisions to those previously mentioned. 
Thus, there is a ceramic department which produces many 
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of the refractories and clay parts being used in the tank 
and pot-furnace operations. Here also are made the 
covered pots in which the glass for the hand shops is 
melted. These articles call for extraordinary skill in 
manufacture as they are probably one of the last 
commercial ceramic items that still defy the ingenuity of 
the engineers in their forming. They are still examples 
of the pot-maker’s manual dexterity and skill. 

A majority of the thousands of molds used by the 
machine and hand-production departments is the 
product of the mold shop. Economy and efficiency of 
operation are aided by labor-saving machinery of recent 
design. Much of the intricate design work, however, 
requires the services of highly skilled bench workers. 

The luster and brilliance of many of the handmade 
bottles and stoppers is heightened and increased by the 
operations of the cutting and polishing department with 
the aid of stone, felt, cloth wheels, buffs, and various 
polishing compounds as well as the cutter’s patience and 
skill. Bottles that will hold expensive perfumes and 
lotions must be evaporation- and leak-proof, and they 
require the extra protection of a ground-in glass stopper. 
In the stoppering department, bottles and stoppers are 
drilled and ground to match each other individually 
to afford an added measure of protection. 

There is an old proverb about ‘‘not seeing the forest 
for the trees,’’ which is another way of saying that per- 
spective is a valuable thing. In few plants today is it 
possible to view such a breadth of operation spanning the 
old and new, and such a viewpoint is essential to perspec- 
tive. 
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Blocks . . . Glass Melting Ta nd 
Furnaces . . . Suspended Bd alls 
... Covered Doghouses... AnW@&ling 
and Decorating Lehrs .. . Batch Charg- 
ers... Color Dryers . . . Batch Systems 


FRAZIER-STMPLEX, 


WASHINGTON, PENNSYLVANIA 


ejele e 
— 
pan eh A 
... Producer Gas Plants. 
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Dr. Edward Goodrich Acheson whose inven- 
tive genius in creating the first man-made 
grinding material gave such impetus to the 
development of abrasive products that they 
have become all important factors in making 
possible vastly increased production and 
greater precision throughout all industry. 


@ Never before in history has life been so 
enriched by scientific discovery and indus- 
trial progress as in the half century just com- 
pleted. We have seen amazing strides in 
means of transportation ... the automobile. 
the airplane, the streamlined train of stain- 
less steel. The electric furnace has given in- 
dustry new chemicals, new steels, new alloys. 
We have witnessed the creation of new syn- 
thetics, the perfection of the machine tool, 
the enormous development of mechanical 
efficiency in every field and the production 
of countless commodities that promote and 
protect our way of life. 

Of all these varied advances none surpass the 
progress made in the abrasive field. When 
Dr. Edward Goodrich Acheson created the 
first man-made abrasive fifty years ago, little 
did he foresee that modern abrasive products 
would become one of the industry's most 
important tools for the shaping, grinding 
and finishing of almost every device of the 
useful arts. It shapes the tiny balances of our 
watches. It smooths the massive casting. It 
grinds tons of wood pulp for paper making. 
It fashions marble and stone, finishes wood 


and leather and sharpens the tools of every 


craft. 

In other words manufactured abrasives are 
intimately integrated with the very struc- 
ture of industrial life... meeting its funda- 
mental needs, furthering its progress, trans- 
lating yesterday s luxuries into today’s com- 
monplace necessities. 

[t is with justifiable pride, therefore, that we 
of The Carborundum Company pay tribute 
to the late Dr. Edward Goodrich Acheson in 
commemorating the Fiftieth Anniversary of 
his creation of silicon carbide, trade named 
“Carborundum,” the first man-made abra- 
sive. It is fitting also that we choose this 
oceasion to acknowledge the splendid co- 
operation of our friends in industry in bring- 
ing his work to fruition and to rededicate 
this Company's efforts to a continuing serv- 
ice to industry and to the betterment of 


America’s way of life. 


de 


“RANK J. TONE, President, 


rHE CARBORUNDUM COMPANY, 


NIAGARA FALLS, N. Y. 


\ 
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*DID YOU SEE 
ALL THE NICE 
THINGS THEY 
SAID ABOUT 
ME?...... 


* See “Thermal Expansion of 
Silicate Fluxes, 80 
March JOURNAL 


NEPHSY IS MADE OF LAKEFIELD 


NEPHELINE SYENITE 


There are very few ceramic products or WHITEWARE manufacturers are taking 
processes which cannot gain from the inter- advantage of the lower firing temperature 
esting properties of Lakefield NEPHELINE and the longer vitrification range. 

SYENITE. All ceramists appreciate the dependable 


GLASS men like the easier melting char- uniformity of Lakefield NEPHELINE 
acteristics, plus the low iron content and SYENITE. 
freedom from dust. Write for detailed information! 


Great Lakes 


FOUNDRY SAND COMPANY — DETROIT NEPHELINE 
CERAMIC DIVISION 


IDEAL FLUXING PROPERTIES SYENITE 


HIGH ALUMINA CONTENT > 


4 
4 
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The Best West of the Rochies 


e POTTERY CLAYS 


English and American 


e CERAMIC COLORS 
Blythe Colour Works, Ltd. 


e SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


e STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


e FRANTZ FERROFILTERS 


e LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 
112 W. 9TH ST. Ceramic Malerials LOS ANGELES 


HIGHEST QUALITY 
IMPORTED ann DOMESTIC 


CLAYS 


FLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 


~ 
ENNSN 
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POTIERY Glaze and Body Stains, Underglaze and Over 
glaze Colors tor Banding, Spraying, Sereening and Decalcomania; 
Ant Glezes, Frits, Chemicals, Decorating Supplies and Mill Room 
Supplies. 


Finish, High Fire. Low. Fire, ‘and 


White or ify Weather Resisting or Crystal 
lees; Decorating Supplies. 


ENAMEL Colon and Smokes; Graining, 


Printing, Banding, Screening and: Decalcomania Colors; Chemicals 
and Mill Room Supplies, 


Oxide, Barium Bone Ash, Cadmium Chro- 
mium Oxide, Cobalt Compounds, Viv Oxide, Iron Oxides, 
Cryolite, Manganese Dioxide, Nickel Oxides, Powder Blue, 
Sodium Antimonate, Sodium Silicate, Sodium Uranate, Titanium 
Dioxide, Uranium Oxide, Whiting, Zine Oxide, ete. 


Our WF. Wenning end Mr FH Kohne have rooms 


at the Lord Baltimore during the Meeting. Feel free to discuss 
your color problems Yj wy 


‘Coramic’ COLORS 
CERAMIC COLOR & CHEMICAL 
NEW BRIGHTON. PA..U.S.A. 


MFG. CO. 
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‘(_‘( 


24 


Showing 
Some of the 
Thousand 
Uses 


ELECTRICAL APPLIANCE 


We will pur- 
chase’ For- 
mulas or 
Processes 
Suitable for 


Our Business 
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SAUEREISEN 


Supplies Hundreds of Tons of Technical 


CEMENTS and COMPOUNDS 


To Leading Manufacturers Everywhere 


There SAVUEREISEN CEMENT 
for your every need! 


no “‘Cure-All’’ Cement. 


LLIONS of dollars worth of the finest nationally advertised goods are 
made with the help of SAUEREISEN Cements and Compounds. 


Our 


Why not let us make tests on your own applica- 
tions or ask for technical suggestions? 


PRODUCT 
INSA-LUTE Adhesive Cement 


INSA-LUTE Adhesive Cement 
Electric Heater Cement 
INSA-LUTE High-Temp. Cement . 


INSA-LUTE High-Temp. Cement 
Acidproof Cement 


Thinning Liquid (Fireproof) 
Thinning Liquid (Fireproof) 
Insulating Paint 
Three-Hour Cement 

Plastic Porcelain 

Cement . 
Acidproof Cement . 

Spark Plug Cement 

Iron Cement 


Acid Tank Sealer 
Hydrofluoric Acid Cement 
Acid Resisting Paint . 


Joint Compound 


Melting Compound 
Graphite Paste..... 
Pipe Joint Compound 
Electric Heater Cement 
Super Refractory Cement 
Asbestos Furnace Cement 
Electric Resistor Cement 
Label Paste 

All-Purpose Glue 
POUR-LAY Brick 


..Similar to Insa-Lute No. 


.Sulphur cement. 


.Resin cement. 
. Pipe threads—gaskets, etc. 
. Non-hardening. 
.Resists electricity and fire 
. All-purpose heat resisting 
. All-purpose heat sealing. 

. The superior electric cement 

. Dependable, on all materials 

.. The glue for every purpose 
. No exposed joints—Lowest labor cost 


INFORMATION 


.Strongest adhesive known—liquid 


porcelain 


.Same as No. 1—but powder form 
. Resists electricity, even when red hot 
. Similar to No. 1 


—for higher tempera- 


tures 
i—but 


powder form 


. .Ready mixed ‘“‘fireproofed porcelain’”’ 


mortar 


.Acidproof and fireproof binder 
.Clear binding and adhesive liquid 

. Superior to asbestos coatings 
.Glass-Block setting—3 hours 

. White, porcelain-like adhesive filler 
.Electric roasters, etc., insulation 
.World’s best acidproof cement 

. Superior Spark Plug Electrode Sealer 
.Hardens into iron when mixed with 


water 


.Black acidproof plastic 
.Applied by melting. Immediate use 
. .Prevents corrosion from gases, fumes, 


etc. 
Water mains and 


acids 
Immediate use 


Clean to use 


Cold set 


Send sketches or unassembled parts and let us quote 


on your requirements. 


Order a gallon for comparison and test. 


SAUVEREISEN CEMENTS COMPANY 


Mfrs. of INSA-LUTE—Technical Cements—Compounds 
200 SHARPSBURG STA. (15) PITTSBURGH, PENNSYLVANIA 


= 
any years of practical research, aided by consultants, have proved there is 
“No. P-1 
uy 
== 
~ ‘No. 10 
ACID- 
1D-PROOF CONSTRUCTION 
No. 14 
19 
= “Wo: 25 
DW-30 
PIPE JOINTING “* “No: 32 
No. 44 
kee? 
qe No. 47 
SPARK PLUG INSULATION “6 No. 49 
No. 63 
Q No. 74 
UP No. 78 
A No. 81 
No. &2 
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SAUEREISEN 
POUR-LAY BLOCKS 


With These Exclusive a 


Advantages: 


@ No exposed joints @ Saves labor, time and money 


SAUEREISEN 
Patent No. 
2124084 


® Laid dry, block to block @ Uses all Types of Jointing Material 
®@ Self Sealing, Faster e@ Provides permanent bond not ob- 


@ Cheaper, Stronger tainable with any other unit. 


@ CAN BE MANUFACTURED 
FROM CLAY, PORCELAIN, 
GLASS, METAL, WOOD, CE- 
MENT, RUBBER, PLASTICS, 
CARBON, COMPOSITIONS, Etc. 


SAUEREISEN has done all the pioneer- 
ing... thousands of dollars have been spent 
in the development of POUR-LAY BLOCK 
for all types of acid-proof masonry, paving, 
water-proofing, etc. The demand is stead- 
ily increasing, but because of the nature of 
our organization and products we have 
been unable to adequately take care of 
orders for this patented high-grade product. 
Therefore, it remains only for someone 
with the proper producing facilities and 
sales organization to cash in on this re- 
markable patent. 


Overart, Brick Size 


SINGLE WALL AND FLOOR CONSTRUCTION 


BUSINESS OPPORTUNITY:—PATENT LICENSES 


We invite inquiries from progressive manufacturers or producers of 
materials—Associations—Sales Organizations—or others who may be interested 
either in producing and marketing POUR-LAY BLOCKS by out-right purchase 
of the patent, or by manufacturing under a liberal license arrangement. 


SAUEREISEN CEMENTS COMPANY 


Mfrs. of INSA-LUTE—Technical Cements—Compounds 
200 SHARPSBURG STA. (15) PITTSBURGH, PENNSYLVANIA 


4, 
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oO” 
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ELECTRO’S Floating Construction 
Offers LONGER BATT LIFE 


& Floating Construction means longer batt life and low- 
ered costs. It affords more flexibility in setting ware of 
different heights, thus increasing the amount of ware 
per car. Also, batts may be removed without tearing 
down the complete structure. It permits each batt to 


carry only its own load. 


Send us your specifications and we'll 


send you complete data and estimates 


ELECTRO REFRACTORIES & ALLOYS CORPORATION 


602 ANDREWS BUILDING BUFFALO, NEW YORK 


KAMEC 


THE 
SUPERIOR KAOLIN 


ASSURED UNIFORMITY DEPENDABLE RESERVES 
AMPLE STOCK PROMPT SHIPMENTS 


You Are Invited To Visit Our Plant 


KAOLIN, INCORPORATED 


Main Office, Mine and Mill - SPRUCE PINE, N. C. 
INDIANAPOLIS OFFICE - : - - 1511 W. WASHINGTON ST. 
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Find the right answer 
with the DFC Pyrometric 
Cone Equivalent Furnace 


(Developed by the Multiple Fellowship 
on refractories at Mellon Institute of In- 
dustrial Research.) 


Maintains the A.S.T.M. rate of heating 
and Cone 34 can be brought down with a 
mixture of gas and air. Introduction of 
oxygen makes temperatures possible as 
high as Cone 39! 

Rugged. Compact, requires but 18” 
x 20" floor space. Simple to operate. 
Equipped with blower for air-gas mixture 
and rheostat. 

An ideal furnace for Pyrometric Cone 
Equivalent determinations as a single 
control test for variation in refractoriness. 


May We Send You Bulletin 460? 


The 
DENVER FIRE CLAY 


EL PASO, TEXAS SALT LAKE 
NEWYORK, N. Y. CITY, UTAH 


DENVER, COLO., U.S. A. 


Spencer “Announces 


new models of 


POLARIZING MICROSCOPES 


Above: No. 37 in use 


The new Spencer Polarizing Micro- 
scopes are the result of many years 
of development. Scientific workers, 
eminent authorities have contributed 
suggestions—have experimented with 
“pilot”? models—have given en- 


thusiastic approval. 


These new instruments represent 
important advances, both optically 
and mechanically—advances which 
further increase their usefulness in 
the many sciences and industries in 
which the polarizing microscope has 


proved invaluable. 


A catalogue illustrating these new 
microscopes, and summarizing many 
of the functions for which they can 
be utilized is now ready for distribu- 
tion. Write Dept. Q73 for your 


copy. 


Spencer Lens Company 


BUFFALO, NEW YORK 


__— Scientific Instrument Division of 
~ AMERICAN OPTICAL COMPANY 


Sales Offices: New York, Chicago, San Francisco, Washington, Boston, Los Angeles, 


Dallas, Columbus, St. Louis, Philadelphia, Atlanta 


hag 
: 
\ 
No. 39 
is 
if 
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No. 41 
No. 42 
No. 43 
No. 45 ee 


Eureka Flint & Spar Co 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. & Ca.; 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram- Richardson Mfg. Co. of Indiana 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel, O., Co., Inc 
Gold 
Ceramic Color & a Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., inc 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co 
Aloxite) 
Norton Co. (Alundum-Crystolon) 
Hearths 
Carborundum Co, (Carbofrax heat treat 


Inc. 


Inc., 
Inc., 
and 


(Carborundum 


ing) 
Corhart Refractories Co. 
Green, A. P., Fire Brick Co. 
Norton Co. (Crystolon) 


Hearths (High Aluminous Clay, Electrically 
intered Aluminum Oxide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 


Hydraulic Propellers 
Denison Engineering Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Iron Chromite 
Harshaw Chemical Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Kaolin 
Ceramic Color & Chemical Mfg 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Kilns, China (Decorating ) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Swindell-Dressler Corp. 
Kilns-(Electric, Circular, Tunnel) 
Swindell-Dressler Corp. 
Kiln Furniture (Silicon Carbide, Semi-Silicon 
carbide) (Refractory) 
Electro Refractories & Alloys Corp 
Louthan Mfg. Co. 
Kyanite 
Celo Mines, Inc. 
Kryolith (see Cryolite) 
Pennsylvania Salt Mfg. Co. 
Laboratory Ware 
Norton Co. 
Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 


Inc 


Co 


Inc. 


Carbide) 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Lehrs 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp 


Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp 
Lehr Loaders 
Frazier-Simplex, Inc. 
Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick, and Tile) 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co 
Electro Refractories & Alloys Corp 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 
Norton Co. 
The Vitro Mfg. Co 
Lithium Carbonate 
Drakenfeld, B. F., & Co 
Foote Mineral Co 
Lithium Minerals 
Foote Mineral Co 
Loaders (Bucket) 
National Engineering Co 
Magnesia (Fused) 
Electro Refractories & Alloys Corp. 
Norton Co 
Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co, 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. L., & Ce., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 


luc., 


The Hommel, O., Co., Inc 

The Vitro Mfg. Co 
Magnesite Calcined 

Foote Mineral Co. 

The Hommel, O., Co., Inc 
Magnesium Carbonate 

Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 


Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. 1., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
The Vitro Mfg. Co. 
Manganese Dioxide 
Drakenfeld, B. F., 
Foote Mineral Co 
Manganese (Oxide) 
Ceramic Color & Chemical Mfg. Co 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 


lnc., 


Inc 


& Co 


Inc., 


The Hommel, O., Co., Inc. 
Masks (Breathing) 
Drakenfeld, B. F., & Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Micronized Products 
Porcelain Enamel and Mfg. Co 
Microscopes (Polarizing) 
Bausch & Lomb Optical Co 
Spencer Lens Co. 
Microscopes (Stereoscopic) 
Spencer Lens Co. 
Minerals 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
The Vitro Mfg. Co 
Mixers 
National Engineering Co. 
Mixers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co. 


Inc 


Inc. 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 


Lancaster Iron Works, Inc. 
Mixers (Laboratory) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Mold Sanders 
Lancaster Iron Works, Inc 
Muffies (Furnace) (Laboratory) 
Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Frazier-Simplex, Inc 
Ingram-Richardson Mfg. Co. of Indiana 
Inc. 
Norton Co 
Mullers (Batch) 
Lancaster Iron Works, loc 
National Engineering Co. 


Muriatic Acid 

Denver Fire Clay Co 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pennsylvania Salt Mfg. Co. 
Needle Antimony 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 
Nepheline Syenite 

Great Lakes Foundry Sand Co 
Nickel Salts 

Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 
Nitrates (Cobalt, Sodium) 

Ceramic Color & Chemical Mfg. Co 

Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc. 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co 
The Hommel, O., Co., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., Co 
Du Pont de Nemours, E. 5., & Co., lac., 


R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Metal & Thermit Corp 

Pennsylvania Salt Mfg. Co. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Overglaze Colors 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 


Inc., 


Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

— -Richardson Mfg. Co. of Indiana, 


Metal : & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 


Inc., 


Pins 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
Pennsylvania Pulverizing Co. 
United Clay Mines Corp. 
Platinum Decorations 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Co. 
Du Pont de Nemours, E. & Co., 
R. & H. Chemicals pepe 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
nc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 


Inc. 


& Co., 


Inc., 


Inc., 
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THREE 
ELEPHANT 
BRAND 


THREE 
(ELEPHANT 
BORAX 


BORAX-BORIC ACID 


Guaranteed over 99.5% Pure 


for 
the Ceramic Industry 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 PINE STREET ©e NEW YORK CITY 


“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

It will pay you to investigate ‘‘con- 
trolled mixing’ for your products, with 
the genuine muller-type Simpson Inten- 
sive Mixer recommended for this work. 

Our Ceramic Engineer is available on 
request and will be glad to discuss your 


special requirements thoroughly and Laboratory size Simpson Intensive Mixer, auipped with removable crib, cross- 
: —" ead and mullers. e standard machine for test and control work on ceramic 
without obligation. and refractory materials. 


Manufactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufacturers and Selling Agents for Continental European Countries—The George Fischer Steel & Iron Works, Schaffhausen, Switzerland 
For the British Possessions, excluding Canada and Australia—August’s Limited, Halifax, England 


For Canada—Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zesland—Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 
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Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
The Hommel, O., Co., 
Pyrometer Tubes 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Leeds & Northrup Co. 
Pyrometer Instrument Co 
Pyrometric Cones 
Accurate Pyrometric Cone Co. 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Racks, Firing (Refractory) 
Louthan Mfg. Co 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co 
Electro Refractories & Alloys Corp. 
Spencer Lens Co 
Refractories 
Carborundum Co 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co. 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
Corhart Refractories Co 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Louthan Mfg. Co 
Norton Co. 
Titanium Alloy & Mfg. Co. 
Thomas Alabama Kaolin Co. 
Respirators 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Potters Supply Co. 
Taylor, Charles, Sons Co. 
Salt Cake 
American Potash & ee Corp. 
Drakenfeld, B. F., 
Harshaw Chemical 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Sandblast Sand 
Great Lakes Foundry Sand Co. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel, O., Co., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & —— Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
The Hommel, O., Co., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 


Inc 


Silicon Carbide Firesand 
Carborundum Co. 
Sillimanite Refractories 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Slab Pushers—Hydraulic 
Denison Engineering Co. 
Slabs (Furnace) 
Carborundum Co 
Electro Refractories & Alloys Corp. 
Ingram-Richardson Mfg. Co. of Indiana 
Inc. 
Norton Co. 
Soda Ash 
American Potash & Chemical Corp 
Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Du a? de Nemours, E. I., 
& H. Chemicals Dept 
Chemical Co. 
The Hommel, O., Co., Inc 
Pennsylvania Salt Mfg. Co 
Solvay Sales Corp 
The Vitro Mfg. Co 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du er de Nemours, E. I., & Co., 
& H. Chemicals Dept. 
Chemical Co. 
The Hommel, O., Co., 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 


& Co., Inc 


Co. 


& Co., 


Inc., 


Inc., 


Inc. 


Inc. 


Inc., 


The Hommel, O., Co., Inc. 
Sodium Uranate 
Drakenfeld, B. F., & Co. 


Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical 
Du Pont de Nemours, E. I., & 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
The Vitro Mfg. Co 
Spray Booths 
The Hommel, O., Co., 
Spraying Equipment 
The Hommel, O., Co., Inc 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers Importing Co. 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
The Hommel, O., Co., Inc. 
Tanks for Raw Material Steel or Concrete 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 
Tile (Muffie) 
Carborundum Co. 


Inc. 


Electro Refractories & Alloys Corp. 
Norton Co. 

Tile Setter Pins 
Louthan Mfg. Co. 

Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Green, A. P.. Fire Brick Co. 
Norton Co. 
Thomas Alabama Kaolin Co. 

Tile (Wall) 
Denver Fire Clay Co. 
Green, A. P., Fire Brick Co 
Thomas Alabama Kaolin Co. 

Tin Oxide 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept. 


Inc., 


rhe Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, Co., Inc. 


Titanium Mfg Co. 
The Vitro Mfg. Co. 
Titanium Oxide 


Ceramic Color & Che = _ Mfg. Co. 
Drakenfeld, B. F. 
Du Pont de aes E. & Co., Inc., 


R. & H. Chemicals bese 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co 
The Vitro Mfg. Co. 
Trisodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc 
Tubes (Insulating) 
Carborundum Co. 
Green, A. P., Fire Brick Co 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co 
Montgomery Porcelain Products Co 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., 
Uranium Oxide ‘(Yellow- Black) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. 1., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Zircon 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy Mfg. Co. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 


Inc., 


Inc., 


Inc., 


American Ceramic Society 


QUALITY BALL CLAYS 
PRODUCE BETTER WARE 


BALL CLAYS—SAGGER CLAYS—WAD CLAYS 


COMPLETE SAGGER CLAY MIXES 


The stratified formation of our BALL CLAYS 
enables us to work each laver separately and 
get uncontaminated clay, year after year. 
Cut your rejects by using our high QUALITY 
CLAYS. Our up-to-date mining methods 
and large storage facilities enable us to make 
prompt shipments of just the clays you 
specify—free from excessive moisture—al- 


ways reliable, uniform and dependable. 


Testing samples and full information will be 


sent upon request. 


Please consult our Ceramic Engineer, 


Mr. V. F. Roehm, while at the Meeting 


KENTUCKY CLAY MINING COMPANY, Inc. 


MAYFIELD - KENTUCKY 
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HOMMEL 


SO years of service to a great industry 


The Annual Ceramic Meeting is an ideal time to take mental 
inventory of the progress made during the past year in your 
respective plants. Could it be possible that your production 
efficiency might have been stepped up a little more with a mate- 
rial that was more suitable to your requirements? 


Hommel has marketed so many new developments in Frits, 
Colors and Oxides, Clays, and Supplies during the past year 
that space prohibits any further elaboration. However, if you 
are not familiar with them, it will be well worth your while to 
speak to a Hommel representative while at the meeting. En- 
larged plant facilities, and an augmented staff of capable ceramic 
technicians is your assurance as a Hommel customer that 1941's 
ceramic developments will be yours FIRST. 


We embark on this, our fiftieth anniversary as the world’s most 
complete ceramic supplier, with the firm resolve to continue to 
develop new methods, new materials, and new ideas for the 
successful progression of the ceramic industry, always bearing 
in mind that our success will not be measured by the number of 
years we have been in existence, but rather by the contributions 


we have made to the great industry we serve. 


The 


O. Hommel Company 
209 Fourth Avenue Pittsburgh, Penna. 


Frits — Colors — Chemicals — Supplies— Equipment 


“"‘WORD'S MOST COMPLETE CERAMIC SUPPLIER" 


American Ceramic Society 


FORTY-FIVE YEARS OF 
STANDARD PYROMETRIC 
CONE MAKING IN AMERICA 


Started by 
standardize and control 


CERAMIC WARE FIRING 


BOARD OF TRUSTEES 


(representing) 


The National Bureau of Standards 


EDWARD ORTON, JR. 


The American Ceramic Society, Inc. 


The Ohio State University 


California Representative | South American Repre- 


sentative 
E. L. Maxson 
The Ferro Enamel Corp. 
112 W. 9th St. 4150 E. 56th St. 


Cleveland, Ohio 


Los Angeles, Calif. 


THE EDWARD ORTON, JR., CERAMIC FOUNDATION 
1445 SUMMIT STREET COLUMBUS, OHIO 
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ONLY 


TAMCO 


manufactures a complete line of 


OPACIFIERS 


Different products require differ- 
ent treatment—different composition, 
firing temperatures, methods of pro- 
cessing, and different opacification. 
e ee That's why TAMCO is not con- 
tent to try to sell one opacifier as a 
cure-all—as being suitable for all 
problems of opacification. That 
is why TAMCO and TAMCO alone, 


General Offices and Works: NIAGARA FALLS, N. Y., U.S.A 
Representatives for the Pacific Coast States: L. H. BUTCHER COMPANY, Los Angeles, San Francisco, Portland, Seattle 
Representatives for Europe: UNION OXIDE & CHEMICAL CO., Ltd., Plantation House, Fenchurch St., London, E. C., Eng. 


has developed a full line of opacifiers 
to fit all ceramic needs: a full line of 
opacifiers custom-made to meet your 
demands. ee e TAMCO’s research 
laboratories, field and development 
ceramists have long been coopera- 
tive with the industry. Make use of 
TAMCO's resources the next time you 
have an opacifying problem. Write: 


THE TITANIUM ALLOY MANUFACTURING CO. 


Executive Offices: 111 BROADWAY, NEW YORK CITY 
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E.. up in southwest Green- 
land, only known source of commercial 
quantities of natural cryolite, the Eskimos 
have a word for what we call Kryolith. 
They have named it “orsuksiksalt” or “seal 
fat,” and also describe it as the “ice that 


neither floats nor melts.” 


In the ceramic, enamel, and glass indus- 
tries, Kryolith has become known as an 
ideal flux. Manufacturers of glassware, for 
instance, find that Kryolith helps to reduce 
the tendency toward cords, while its power- 
ful fluxing action is uniform and efficient. 
Kryolith aids in dissolving many of the 
coloring oxides, helps to improve the color 
and lustre of the finished product, and is 
a valuable constituent of nearly any for- 
mula. It aids in opacification and is com- 
patible with practically all opacifiers. 


When you wish a powerful yet economi- 
eal flux with opacifying properties, specify 
Kryolith —the only natural cryolite im- 
ported into this country. We will be glad 
to advise you as to the best way to take 
full advantage of the excellent properties 
of Kryolith in your operations. Write to us 
for complete information. Pennsylvania 
Salt Manufacturing Co., Widener Bldg., 
Philadelphia, Pa.—New York Chicago: 
St. Louis+ Pittsburgh «Wyandotte - Tacoma 


| 1 
» 
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Ceramic Service? 
We Give It 


We Manufacture— 


Pins—all shapes and lengths 
Stilts 

| Thimbles 

Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


We Sell— 
Ball Clays—Kentucky 
Sagger Clays—Kentucky 
Ground Fire Clay—Ohio, 

Pennsylvania 

Bitstone—all sizes 
Fire Brick 
Imported Paris White 
Domestic Whiting 
Georgia Kaolin 
Modeling Clay 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


FORTY-THIRD 
ANNUAL MEETING 


MARCH 30= APRIL 5 
THE AMERICAN 


CERAMIC SOCIETY 
BALTIMORE, MD. 


PYRO opticat 


YOU cannot afford NOT to own one! 


f BECAUSE it eliminates guesswork, waste and 
m spoilage; it pays for itself quickly. PYRO is a 
SELF-CONTAINED, DIRECT -READING, 
, STURDY unit made to stand rough use but it is 
absolutely accurate and dependable. 


determine temperature even on minute spots, fast 
moving objects or the smallest streams; no correc- 
tion charts, no ac- 
cessories, no up- 
keep. 
PYRO 

RADIATION- 

PYROMETER 
Ideal for furnace or 
kiln use. Gives ac- 
tual heat of ma- 
terial aside from 
furnace or kiln temperature. Does not require 
, skilled operator. Write for special bulletins. 

THE PYROMETER INSTRUMENT CO. 
105=109 Lafayette St. New York, N. Y. 


Unique construction enables operator to rapidly 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 
Electrical Porcelain 
orcelain 
Floor Wall Tile 
Abrasive Wheels 
Glass Pots and Blocks 
Refractory Bricks and Shapes 
Also Stove Rooms and Mangles for 
General Dinnerware 


The Largest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pa. 


PROCTOR & SCHWARTZ, INC. 


INGRAM-RICHARDSON MFG. CO. OF IND., INC. 
FRANKFORT, INDIANA 


| 
“The Plant Tested Pit” 


MODERHIZE 


Du Pont’s New Super-Resistant Colors 
Designed to Withstand SEVERE SERVICE 


T took years of extensive research to de- 
velop this line of resistant colors for 
' decorative labels on bottles and glass con- 
tainers. They are now, standard in most 
plants doing applied color decorating because 
they are: 


* Alkali-Resistant — Repeated exposure to 
hot caustic solutions prove the superiority 
of these colors, their ability to stand up 
under drastic treatment. 


* Acid-Resistant — Extremely high—some- 
thing once considered impossible to ob- 
tain jointly with high alkali resistance. 


* Strain-Free—Perfect matching of expan- 
sion coefficients with those of commercial 
bottle glass assures absence of strain or 
breakage troubles from these _ colors. 


% Easily Applied — Smooth, even color ap- 
plications of exceptionally high gloss— 
easily adapted to the heaviest of multi- 
layer designs—can be obtained without 
the troubles usually associated with heavy 
applications. 


No other colors can offer this combination of 
advantages. And with them is offered du Pont 
technical service, experienced men to assist 
in solving problems in applied color label 
decoration and in the working out of the 
most efficient production set-up possible for 
the individual shop. 


CERAMIC The R. & H. Chemicals Department 


PRODUCTS 


NUPONT COLORS 
CONTAINERS 


E. I. DU PonT DE NEMOURS & COMPANY 


District Sales Offices: Baltimore, Boston, Charlotte, Chicago, Cleveland, Kansas City, e 
DIVISION Newark, New York, Philadelphia, Pittsburgh, San Francisco: 


YOUR BRAND 
IN PERMANENT 
COLORS 


INCORPORATED 


Wilmington, Delaware 


& 
Oe 
*« 


FOR SALE—One thousand acres 
(more or less) of finest ganister land. 
Situated opposite Pennsylvania Rail- 
road. Located in Juniata and Mifflin 
Counties. Price reasonable. Address 


Box 85, Mifflintown, Pa. 
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Drills Perfect HOLES or CORES 
at HIGH SPEED and LOW COST 


The H-S Portable Abrasive Speed 
Drill drills a clean, sharp, accurate hole 
in a fraction of time required by other 
methods. Example: 112” diameter 
hoie in 14” plate glass in 60 seconds. 
Easy, safe to operate—no special skill 
required. Horizontal or vertical drill- 
ing. Drills all Ceramic Materials. 
Send for free, descriptive 
folder listing nationally 
known users. 


HOWE-SIMPSON, Inc. 
Spar Bldg. Columbus, O, 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 


CONE PLAQUES 


COLUMBUS, OHIO 


PINS 


STILTS 


All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 1888 


Lehrs and Enameling Furnaces, Electric and Gas Fired 
Full Details Furnished on Request 


Pittsburgh, Pa. 


McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS 
COMBUSTION TUBES AND BOATS 
GAS ANALYSIS TUBES 


BEAVER FALLS 


LABORATORY GRINDING JARS 
PORCELAIN MILL LININGS 
PORCELAIN GRINDING BALLS 


PENNSYLVANIA 


CLAY PROPERTY FOR SALE 


Tract of about 360 acres containing large de- 
posit of clay suitable for various clay products. 
Property also contains sand and gravel. 
Located on main line Pennsylvania Railroad 
midway between Baltimore and Washington 
and adjoins Fort Meade in Anne Arundel 
County, Maryland. 


BLOEDE FARM CORPORATION 
701 South Caton Avenue 
Baltimore, Maryland 


HERE IS OPPORTUNITY! 


Completely equipped Pottery Plant located in one of 
Texas largest cities. Owner will sell same outright at 
bargain price, practically speaking, on your own terms 
if purchasers are capable and have good history behind 
them. Entire plant and real estate is clear of debt. 
Our client would even consider putting some money into 
deal with competent men who would invest their capi- 
tal and take over entire management of production and 
sales as owner’s other holdings keep him occupied else- 
where. Plant is producing some products now. 

If you are sincere and can meet the requirements tell 
us about yourself and the amount of capital you would 
invest. Your confidence will be respected. 


THE MARSHALL COMPANY 


“22 Years of Continuous Service” 


1006 Main St., Houston, Texas 
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ill- eae THE LOUTHAN MANUFACTURING COMPANY 


als. ai NEW YORK EAST LIVERPOOL, OHTO, U.S. A. LOS ANGELES 


CERAMITALC 


lly 
REGISTERED IN U. S. PATENT OFFICE 


SPECIAL TALC for CERAMIC BODIES 
INTERNATIONAL PULP CO. 


41 PARK ROW LIBERAL SAMPLES FREE NEW YORK 


BACK NUMBERS 


| JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


: | We furnish single copies, volumes, or sets reasonably and promptly | 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


PROVEN PERFORMANCE 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


THE PORCELAIN ENAMEL & MFG. CO. 309 McCALLIE AVE.. 
Porcelain Enamels, Frits, Coloring Oxides and Supplies CHAT TANGO, THN. 
PEMCO AND EASTERN AVES., BALTIMORE, MD. 


WANTED POSITION 


THE SHARP-SCHURTZ 
Ceramic engineer with sixteen years 


COMPANY experience including ten years thorough 
training in control, supervision and ad- 
a ministration in the sanitary pottery in- 


dustry desires position of responsibility 
with future prospects. Write box 190F, 
American Ceramic Society, 2525 N. High 
St., Columbus, Ohio. 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


> 


LANCASTER, OHIO U. 
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Eaeh Can Say 


WAS A CLERK’? 


years ago, in 1904, 
the president of the American 
Telephone and Telegraph Com- 
pany went to work as a clerk in 
one of the Bell System companies. 

About that time, the 18 men 
who are now the presidents of the 
Bell telephone companies were 
starting their careers. 

For, like the head of the System 


itself, they have worked many 


WAS A DRAFTSMAN” 


years in the business—an average 
of 38 years each. Each of them 
can say: “I was a clerk,” “I was 
a lineman,” “I was a draftsman” 
—and so on. 

The “know how” is here — for 
the every-day job of running the 
telephone business or to serve you 
in emergency. Up-from-the-ranks 
management is doubly important 


these days. 


BELL 
TELEPHONE 
SYSTEM 
The Bell System is doing its 
part in the Country’s program 
of National Defense, 


~ 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


March 1, 1941 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, U. S. A. 


Dear Pete: 

Was out bird hunting down around the mines this winter when I met a boy carrying 
three nice squirrels but no gun. I asked him how he had killed them and he pulled 
a rock out of his pocket. I said, ‘‘Boy, you can’t kill a squirrel with a rock.’’ All he 
said was, ‘“‘Show me one.”’ Well, we found one in a high tree and he threw his 
rock and down came the squirrel. I said, ‘‘Boy, you ought to sign up with the Reds. 
They need a right-hander with that much speed and control.’’ He said, ‘‘Mister, 
I'd like to, but I ain’t right-handed. I just kill squirrels with my right hand on 


account of when I throw with my left I tear em up too bad.”’ 


Well, Pete, we use plenty of speed in filling our orders, and although we don’t have 


as much control as that boy, we do our best to keep the quality uniform. 


Sincerely, 


General Manager 
H. C. SPINKS CLAY COMPANY 


RBC:MLN 


-_ 
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throwing light on opacity... 


A manufacturer of reflectors had to stop production 
because he found that tne opacity of the glaze was 


not adequate to meet rigid reflectance specifications. 


Metal & Thermit engineers were called in. An im- 
provement in reclaiming spray booth scrapings and 


a change to M & T Tin Oxide remedied the condition 


and enabled production to be immediately resumed. 


If you have a glaze or enamel production problem 
consult us about it. The experience of our ceramic 
laboratory in solving hundreds of problems involv- 


ing the production of glazes and enamels to meet 


all sorts of conditions, is at your disposal. 


stant check on their quality. 


Here are two opacifiers which have been proven 
again and again by leading ceramic manufacturers 
as to purity, uniformity and ability to impart a 
brilliant, even finish. Careful laboratory control in 
the manufacture of the opacifiers and continual 
production of test samples of enamels are a con- 


M&T 


TIN OXIDE 
SODIUM ANTIMONATE 


* 


METAL & THERMIT CORPORATION 


120 BROADWAY 


NEW YORK, N. Y. 
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